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Environment

Fish Mining on
The Open Seas

The U.S. seeks a new deal with
Japan to curb use of killer nets

he huge webs of strong nylon mesh,

known as drift nets, can cover a slice
of ocean up to 40 miles wide and 40 ft.
deep. In North Pacific waters, fishermen
from Japan, South Korez and Taiwan
routinely let the nets float for as long as
nine hours at night. They are intended to
catch squid. but they also scoop up sea
turtles, porpoises, seals, birds and various

NYO1§ 008

A sea lion entangled in the nylon mesh

Iutended for squid, they catch much more.

kinds of fish. Environmentalists call them
killer nets and accuse those who use them
of “strip-mining™ the ocean.

Of particular concern te the US. and
Canada is the damage inflicted by the
nets on North Pacific stocks of sea trout
and salmon. U.S. fishing-industry repre-
sentatives claim that some Asian fisher-
men have been pulling large numbers of
salmon out of nets intended for squid. As
a result, they say. fewer young ish return
to North American spawning streams.

A 1987 US. law called for interna-
tional cooperation in monitoring catches
on the open seas and enforcing fishing
constraints, The US. and Japan later
reached an agreement under which 32
U.S. observers would go aboard 460 Japa-
nese squid-catching vessels 1o determine
their fishing locations and count the num-
ber of sea creatures unintentionally killed

by their nets. But after U.S. diplomats had
worked out the arrangement. National
Marine Fisheries Service officials de-
clared it to be insufficiently stringent and
called for revisions. Last week Commerce
Secretary Robert Mosbacher told the
State Department that the pact was unac-
ceptable and would have 1o be renegotiai-
ed. Japan, however, is unwilling to reopen
the negotiations. Japanese fishing officials
point out tha: U.S. salmon fishermen use
the same kird of drift nets that Asians do.
The Amer.can versions, however, are
many time- smaller.

US. otficials hope any final agree-
ment reacked with Japan will serve as a
model for similar deals with Taiwan and
South Korea. But they may resist 1J.S.
pressure. Says TE Chen, a Taiwanese

marine fisheries official: “We could never -

allow foreign representatives to board and
inspect [our boats]. We can handle the en-
forceme at ourselves.” [ ]

TIME,JUNE 5. 1989
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MARINE MAMMALS OF THE EASTERN NORTH PACIFIC

These species are keyed to the regions they are known to inhabit,
although offshore species may wander into coastal waters and vice versa.

O = Offshore waters (continental slope and seaward)

¢ - Coastal (waters of continental shelf)
We = British Columbia, Washington, Oregon, and California coasts
AK = Gulf of Alaska, Aleutians

BE = Bering Sea
This is not intended to be a comprehensive guide. If an animal does
not seem to fit one of these species, consult the field manual (Leatherwood).

Be as descriptive as possible, especially the first time a species is

listed in your log.

The following species tend to be regularly confused:

-

Harbor porpoise - Dall's porpoise

Pacific white-sided dolphin - Dall's porpoise
Minke whale ~ beaked whale

Sei whale - fin whale

Northern fur sSeal - sea otter
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Often a fishing officer may be an experienced whaler. The English
phonations of Japanese and Russian names of cetaceans are:

Humpback whale - Zato Kujira; Gorbach
Grey whale - Koku Kujira; Seryy Kit
Minke whale - Koiwashi Kujira; Malyy Polosatik
Sperm whale - Makko Kujira; Kashalot
Beaked whale - Akabo, OOgiha, Kobuha Kujira; Klyuvorylye Kit, Remnezub
Giant Bottlenosed whale - Tsuchi Kujira; Severnyy Plavun
Right whale - Semi Kujira; Yuzhnyy Kit
Fin whale - Nagusu Kujira; Finval
Sei whale = Iwashi Kujira; Seywval
Blue whale - Shiro nagasu Kujira; Goluboy Kit
Harbor porpoise - Nezumi iruka; Morskaya Svinya
Pacific whitesided dolphin - Kama iruka; Tikhookeanskii Belobokiy Delfin
Dall's porpoise ~ Ishi iruka; Belokrylaya Morskaya Svinya
Killer whale - Shachi, Sakamata; Kosatka
Grey grampus -~ Hana gondo Kujira; Seryy Delfin
Northern right whale dolphin - Kiti semi iruka; Severnyy Xitovidnyy Delfin
Pilot whale - Kobire gondo Kujira; Grinda
There is often more than one common name in Japanese and Russian
for a whale or dolphin. If you are told a different name, or if
the above spelling is incorrect, please make note of both English
and foreign names {Polish, Korean, Chinese, and German as well).

Remember that identification by a whaler does not preclude the need
for a detailed description.




Regions
0. C-WC, AK' BE

. C-WC, AK, BE

0,C-WC, AKX, BE
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LARGE WHALES

Species
HUMPBACK WHALE (Megaptera novaeangliae)

- thick body with long, narrow, knobby edged flippers.
- coloring is black with white belly

- underside of the flippers and flukes (tail) are usually
white

-~ when diving shows flukes which have irregular hind margin

~ arches back sharply when diving, small dorsal fin rests on
dorsal hump

- frequently leaps out of water, or slaps water with flippers

- blow is mushroom shaped, 10-15 ft. tall

GREY WHALE (Eschrictius robustus)

coloring is gray with distinct white mottling

L]

often has barnacle spots on body

many small humps behind the low dorsal hump (no dorsal fin)

tail ig usually shown when diving

blow is usually low and bushy

MINKE WHALE (Balaenoptera acutorostrata)

- small, with a distinctly recurved dorsal fin

dark grey-brown body and white belly

distinctive white band across flipper

light patch (chevron) between head and dorsal fin

barely visible blow and flukes not raised when diving

- head is very peointed (V-shaped), visible back is very
rounded

appearance similar to beaked whales
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SRR breaching

Humpback Whale - 50 ft.

Grey Whale - 45 ft,

Minke Whale - 30 ft.

Note: Drawings are not to scale
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LARGE WHALES

Regions Species
0, C-WC, AK, BE FIN WHALE (Balaenoptera physalus)
- greyish-brown body and white bhelly
- blow is tall and cone shaped
- distinct, recurved dorsal fin (rounded at top)
- lower right lip is white
- blow appears before dorsal fin is seen
0, C-WC, AK, BE SEI WHALE (Balaenoptera borealis)
- dark steel grey or bluish grey, often appears
galvanized from scars
- cone shaped blow
- distinect, recurved dorsal fin {pointed at top)
- blow and dorsal fin often appear at same time
0, C-WC, AK BLUE WHALE (Balaenoptera musculus)

- broad, low and flat snout with bulging blowholes
(Larger than fin & sei)

- bluish grey with light blue metallic mottling
- very small nub-shaped dorsal fin located well back

~ high vertical blow (also cone shaped) (20 ft)

EEEEREEEENEENEEEEEEDER®™"?S®
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Fin Whale - 6070 ft.

Sei Whale - 50—80 ft.

Blue Whale - 70--80 ft.

Note: Drawings are not to scale
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LARGE WHALES

‘ Regions Species
0-WC, AK SPERM WHALE (Physeter macrocephalus)

large, box-like head with blow hole on the left side

blow leans forward (about 45°) and flukes raised on
final dive

dark brownish-grey body with shriveled appearance behind
neck

short triangular dorsal hump followed by series of ridges

0-WC, AK, BE BEAKED WHALE (Ziphius and Mesoplodon sp.)

- bedy is spindle shaped with small head and narrow tail
stock

prominent beak, often with light pigmentation

light to extensive scarring often widest on back

- blow is low and inconspicuous

animals shy, usually dive on approach and are not re-sighted

dorsal fin small and recurved

O-WC, AK, BE GIANT BOTTLENOSE WHALE (Baird's beaked whale) (Berardius bairdi)

- prominent, bulbous forehead with a long, cylindrical beak
- grey to brown color with extensive scarring

- dorsal fin nearly triangular, sits well back

0, C-WC, AK RIGHT WHALE (Balaena glacialis)

huge head with arched jaws

shiny black body with no dorsal fin (smooth back)

whitish bumps {callosities) on top of head

]

blow is distinctly V-shaped
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Sperm Whale - 55 f1.

Beaked Whale - 20—25 ft.

Giant Bottlenose Whale - 40 ft.

Right Whale - 50 ft.

Note: Drawings are not to scale
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0 F] C-wc ]

O, C=WC

0: C-WC
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SMALL WHALES AND DOLPHINS

KILLER WHALE {orcinus orca}

black with white eye patch, saddle patch (behind fin),
and belly

dorsal fin very tall in males, smaller in females
and young

often travel in family pods

GREY GRAMPUS (Grampus griseus)

grey with extensive scarring on body, may appear
almost white

tall, recurved dorsal fin {like female killer whale)
head is blunt with crease, or fold in forehead

travel in small groups

PILOT WHALE (BLACKFISH) (Globicephala macrorhynchus)

- bedy is dark brown to black

- thick, bulbous forehead

- dorsal fin is forward on back, very broad based

and recurved

e ut B B DR BNE ODE DR R N TN N N WR Bh Em Ba e o
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Killer Whale - 30 ft.

Grey Grampus - 13 ft.

Pilot Whale - 20 ft.

Note: Drawings are not to scale
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" SMALL WHALES AND DOLPHINS
Regions Species
C-WC, AK, BE HARBOR PORPOISE (Phocoena phocoena)

~ coloring is dark brown or grey above, light grey below

~ dorsal fin is low and triangular with a blunt tip
- usually seen in pairs or small groups - do not approach boats

- movement is jerky roll; rarely roostertail or leap clear
of water

0, C-WC, AK PACIFIC WHITE SIDED DOLPHIN {Lagenorhynchus obliquidens)

- grey with white belly and whitish bands along the sides

~ dorsal fin tall and sharply recurved, grey in front,

white aft
. - often seen leaping in large groups, occasionally
roostertail
O, C-WC, AKX, BE DALL'S PORPOISE (Phocoenoides &alli}

- black body with white flanks, white on upper dorsal fin
and edge of flukes

- rarely jumps clear of water, most often seen "roostertailing”
- fond of bow-riding (look for color variations if seen close)

- resembles harbor porpoise when moving slowly

0, C-WC NORTHERN RIGHT WHALE DOLPHIN (Lissodelphis borealis)

- jet black with white belly

- no dorsal fin, appear as slender cigars when porpoising
in large groups

b - often sighted with Pacific white sided dolphins,
in large (>100) groups
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Harbor Porpoise - 5 ft.

Pacific White Sided Dolphin - 8 ft.

Dall’s Porpoise - 6 ft.

Northern Right-Whale Dolphin - 9 ft.

R & B n ¢
-5'-.“"’1 .‘"

Note: Drawings are not to scale
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Table 1.-—B8lowing and diving characteristics of some of the Iarge whales (reproduced
by permission Irom Gordon C. Pike, Guide to the Whales, Porpoises and Dolphins of the
North-East Pacific and Arctic Waters of Canada and Alaska)

Surfacing and blowing Beginning the dive Diving
Blue
A —
Finback
_A - L

Humpback

b

Gray

)

Right

)

Sperm

i
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SOME MORPHOLOGICAL DIFFERENCES BETWEEN MALE AND FEMALE
PINNIPEDS AND CETACEANS

PENILE
PENING
BACULULM

VAGINAL
OPENING

SCROTUM

PINNIPEDS

VENTRAL VIEWS

CETACEANS

T ————NAVEL

1l S
SENTIO BT hTRBe)
VULVA

MAMMARY SLITS
ANUS

MmaALE & FEMALE %

E. DISTANCE BETWEEN THE ANUS AND THE GENITALS 1S
TER IN MALES ; OTHERWISE THE SEXES APPEAR
BRP, iR B A RS T ek Ao
D |_ -
BB OR MAKE A DRAVANE. ‘ '

.7;.‘ .




TRUE SEALS
No external sars

Small foreflippers for
guidance only

Flippers fully furred

Hind flippers cannot be
turned under body

Five claws on all
flippers

Pelage varies in color
Whiskers beaded

Testes internal

111

SEA LIONS/FUR SEALS

———

External ears

Large foreflippers - 1/4 of
body length; used for
power, guidance, walking

Flippers partially furred “

Hindflippers long, can be
turned under body

No claws on foreflippers,
three on hindflippers

Pelage uniformly colored
Whiskers uniform

Testes scroctal

—
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Anatomy of Typical True Seal

{ Phocidae)
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{Suop uayo)
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p

o
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ANERL TLAIXI ON

Apog wigm Uy apenn 2

(used for guidance mainly)
—hind Rippers cannot be
turned under body
—slow and clumsy on land
—breeding varies

—furred Hippers

—na exterual cartilaginous ears

PHOCIDAE: (HAIR SEALS)
—small fure-Nippers
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Anatomy of Typical Fur Seal or Sea Lion

{Oranidae)

OTARIIDAE; (FUR SEALS)

—visible canilaginous ears
-~large fore-flippers which
seal can stand on. Used
for swimming and steering
only partly {urred
—hind Hippers long and
can be turned undermeath
body to walk on land
—well defined rookeries and breeding
schedule

unly 3 claws evidein

lony rear Rippers

can articulate
under venebrac

hindlimb

slender body shape

large scapulae

targe thoraic cavity)

than lelt

long fove-Thppes
(no claws evidlent

on paniad fur)

shong ek veneliae

visible external tissue

well definest

pnimc(l fice

sienath whiskers

{olten short)
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C-WC
AK
BE

C-WC

C-WC
AK
BE
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SEA LIONS / FUR SEALS

Species

Steller or Northern Sea Lion

(m_gtgmé jubatus)
males to 12 ft. and 2,000 lbs.,
females to 7 ft. and 600 lbs.

- males are generally light brown, darker on the
chest and abdomen, females are comparatively
lighter

- adult males have thick mane covering massive neck

- snout not as pointed as cCalifornia sea lion's

- often associated with fishing vessels

California_ Sea Lion

( alophus californianus)
males to 7 ft. and 800 lbs.,
females to 6 ft. and 200 1lbs.

~ males are dark brown, dotted with lighter areas,
females are lighter in celor with darker areas on
the throat and neck

- males have a high sagittal crest on head

Northern or Alaska Fur Seal

(Callorhinus ursinus)

- males to 8 ft. and 600 lbs.,
females to 5 ft. and 150 lbs.

- fur is dark brown or dark gray on the back and
lighter on the underside; silvery chest on
juveniles

- very pointed snout, triangular face,
and white whiskers (adults)

- may "porpoise" through water when alarmed or
playing

R T T e ]
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femnale

Steller Sea Lion (Male)

California Sea Lion

California Sea Lion (Male)

Northern Fur Seal (Male)

are not to scale
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SEALS AND SEA OTTER

ggecies

Northern Elephant Seal

(Mirounga angqustirostris)
- males to 15 ft. and 4,000 lbs,

females to 9 ft. and 700 lbs.
- color is dirty grey
~ males have long, inflatable snout

Harbor Seal

(Phoca vitulina)

- 4 to 5 ft., 150 to 200 1lbs.

- light colored fur with dark and light spotting

- snout, eyes, and top of head often only parts
seen while swimming at sea

Sea Otter

(Enhydra lutris)

- 4 to 5 ft., 50 to 80 1bs.

dark brown fur with light colored face
most often seen floating on back

inhabits shallow coastal areas, especially near
Xelp beds

LI I |




Elephant

i

Harbor Seal

4;f Sea Otter

liny

———

Note: Drawings are not to scale
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WALRUS AND ICE SEALS
Species

Walrus
(Qng_eﬂu_ rosmarus)

- males to 14 ft. and 3,500 lbs.,

females to 12 ft. and 2,000 lbs.

body is bulky and heavy and the head

is comparatively small

snout is blunt with large array of whiskers
on upper lip

both sexes have large white tusks

Bearded Seal
(Eringathus barbatus)

-

males to 9 ft. and 850 lbs.,

females are only slightly smaller

uniform brownish gray in color

the head is disproportionately small as
compared to the body

forehead is protruded, snout is wide with
characteristic, long, thick whiskers

Ringed Seal

(Pusa hispida)

males 3 - 4 ft. and 140 - 180 1lbs.,

females are only slightly smaller

body is dark brownish gray on the back and whitish on
the underside. There are jet black or slightly
grayish irregular spots surrounded by ring-shaped
lighter marks on the back and sides of the body but
not on the underside.

Pups are born with embryocnal white pelage, but they
molt one or two weeks after birth.

Ribbon Seal

(Histriophoca fasciata)

males 4 - 5 ft. and 150 - 200 1lbs.,

females are only slightly smaller

Male coloration is dark (gray with blue and purple
mixed). There is a wide, light colored, necklace-1lik
band around the crown of the head extending to the
front of the neck, and there are other circular bands
around each of the forelimbs. Two bands are joined a
the anus and extend upward around the posterior end
of the body.

Female coloration is dark beige or brownish gray all
over with an even darker back and forelimbs. The
banding is not as obvious in females or immature seal

Pups are born with an embryonal white pelage, but the
molt two to four weeks later.
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Walrus

' l . . . ' l '. '.\_

Bearded Seal

Ringed Seal

Ribbon Seal (Male)

Note: Drawings are not to scale
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SIZE COMPARISONS OF NORTHEAST PACIFIC PINNIPEDS AND SEA OTTER

Walrus
Odobenus rosmarus
—2ElS rosmarus

Northern Elephant Seal
Mirounga angustirostris

Steller Sea Lion
Eumetopias jubatus
(Male and Female)

California Sea Lion
Zalophus californianus

Northern Fur Seal
b Callorhinus ursipusg
fha' (Male and Female)

Bearded Seal
Erignathus barbatus

Ringed Seal
Phoca hispida

Ribbon Seal
Phoca fasciata

Sea Otter -
Enhydra lutris 7::

—
DRNC

T -y
Ve .

Harbor Seal
Phoca vitulina
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. Marine Mammal

Life History Notes
___
Aje ot
Adytt Newborn Lits Serval
LengthWeight  LangthviWeigh!  Span  Maturily Breeding and Aegroduction Charactaristic Color
m g m g s, .
Harbor Seal .84 105 08 10 k 1} 64 Monogamous: -brgwn with dark rings and
~er? 29 4 6% ) Gestation 8-9 mes detayed g& Dauk beewn at I:n'rrl;'?s
nplantalion. 2-3mos ;1 baihuyea
Elephant Seal S04 200 125 2 7104 Polygynous. Breed in Calilorma. Mexico, Brown Black a1 birth changing
,w 0? W 349 December-February, Gestalion 11 mos 1o gray in tirs) month.
1 birthvyeas
Horthem Sea Lion 124 1000 10 20 % §54 Palygynous. Bresd in North Pacibc bstands, Dark brown al birth ing o
; 229 300 359 May-July; Gesiaion 11 mos. delayed implanta- tan by aulumn, e
3 S fign, 3 5mos . 1 biurth year
California Sea Lion 254 35 08 1w 2 56 Potygynous; Breed in Catitornia-Mexico, Dark bigwn
:3 165 % 115 5 o? May-June. Gestabon 13 mos.; 1 birtuyear
Minke Whale \ a0 4 9000 28 250 83 Breed June-August. Geslation 10 mos ; Black with gray sireaks, while
3 oty 90 2 4080 1bi shouider band.
% 82 birth ‘year
160 4 60.000 431 B0Q 30-50 LX) Breed olt Hawaii ang Mexico. January-February: Brack with white belly. often
165.9 62,000 89% Gestation 11 mos . 1 birth every 2-3 years ;_ilh exiensive whils on
Ippers.
130 4 30.000 45 S0 0.7 8d Beeedt off Baja Calitornia. January-February: Gray with while and yeriow
140 7 32.000 89 Gestation 13.5 mos . 1 bisth every 2-3 years lqalﬂ’e.so! bamactes and whaie
ice
a1 ¢ 5000 24 180 40+ . Black with white beity, eye
73000 gc Gestation 15 mos . | birh every 3 years patch. and Hanks. 3na grav
saodie dehind dorsa i
22 3 12 5 5¢ Breed spring-falk: Gestation 10-12 mos. Black with wiite streaks,
227 « 59 shouides, and beily
69 4 tam 14 40-50 124 Breed year round: Gestalion 14 5 mos.; Black with grayish saddte
09 80 [ ] 1 bicth every 3 years and white patch on beity
104 500 Breedingyraproduction infomation uknown Dark gray wilh while spols and
40 % 500 patches
18 d 72 a8 10 HJ Gesiaion 11 mos.; 1 birthyear Gray to black backs with while
159 n He betlies
2 4 150 10 16 2+ 3 Jet black wilh while paich on
19 9 150 Ie Gestation 39 mos.. 1 birth every 3 years fanks

From: Birds and Mammals of Puget Sound by Angell & Balcomb
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Leatharback Turtie

. Gresn Ses Turtle

Hawh's bill Turtie
has not been meporied off Califomia

hood & Fflippers groy

rare olf i Grosn
L%rhud clhm.. north —l

@ (Leatherback Green Loggerhead Haowksbill  Ridley

61 1500 fbs 41 400 Ins 40 400 1hs T3 50-100is 20k 80 10ns

Relative Sizes and Shapes of Their Shells
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TAD Sheecs

central
{or neural)-
scutes

- |

o
<

SEA TORTLES

TECHNICAL TERMS AND l"RINCIPAL MEASUREMENTS USE
(Stvaight~1ina distances) ’

e

" head wideh #
. ; !1 "1' T
prefronta
scutes
\ lacersl
[=~~t{or costal)
'7 scutes
eatal
.} 1etgen
) ) " mandibular
dal scute
- . gular e
elavs scytes
podtcentral squtes
— maximm vigen o
doraal view of a juvenila’ = =3 :‘,,’_%h’
ses turtle (Yamily Chelonmidag) Wt
. humeral
scute
axilla
cute
pacroral .
scuta —
abdominal
seuta
infra~
fasoral sarginal
scute scutes
anal
scuts

Mahing area N

ventral viaw &f u juvenila
ses turele (Family Chelonidae)
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PAO Fheets - ‘ Sta TUATLES : '#1ishing Aves 31 -
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- GENBRAL REMARKS

Tha most typical feature of a turela is thas hatd shell encasing cha antire body, This ehell ig
coupored of s layer of bonas undernaath and 3 layer of hors on the outside; the lattar offen, but not
alvays, displaysa gecmatrical pattarn of lamellas oF scutes (pee basie areangement and nonenalature
{n tha abeva figuras). Tha top of the shell or carapace s joined at the sidas wich tha bottom or
plastton aud the latter is soechad la front and rear whare the linds emarge from the shell. All
turtles Bave a4 atrong, horny besk: none have true teath, although tooth-like projections may be
present ot the jews. The liabse or flippers of sea tutcles arve paddle=shaped. .

Saa turtles occur in all cropleal and varm-tempersts octans. Thay inhabit shallow-watars along
coasts and azownd islands, but scme spacies are balleved to ba highly wigratory asd are found in the
open sea. They are svift evimmers and sooe are said to attain speeda of about 35 ko per bour) unilke
frashwator turclas chey move forvard by simultanecus actisn of the fyont flippers. All apecies are
conpelled Po return in Tegulsr intervale £o the land during the nescing sddson when they lay their
aggs ia a sest dug into the send. Afrex & relstively lomg incubation rriod(nlnny from 45 days to
two and 4 balf months) the hatchlings go back to che ses. Very liczle is known gbout chalr movesences
and fage before they attain sexual saturicy, The wajericy of sea turtles sre pradominantly caeni~

4.

‘vorous, but soms apscies are cwmivarous er aven harbivortous. .

$ince anciene eimes turtles have bacn held io high estasm ao food for man. Tha flash 4z wall as
rha aggs ave of delicate taste and zuch of the production goas frozen or canned to export varkets for
the preparatioa of turtls soup.caslipees, and othar delicacies, Other vses are in the extraction of
oil from turtle fat, in the coreoise ahell fndustry and in tha leacher industry. F{shing gear 4t saa
{ncludes catch by hacd , tangle nets, gilloets, seines aod haspoons, The cetch reposted froam Flahing
Ares 3) in 1974 totalled 1 851 coms. . - _ ‘ - . o )

A

.knc =acing turzie spacies are b'céani.n-uun rowadays and lr; in- m u-& of protection from

irrarionsl exploitation; they ate especially vulnerable on lend duriag thair nasting period. More
Tecently, Paralag of ssa turtlaee, especially of the green turtle, has been successfully introduced to
some parts of the aves; i¢ is hoped thae this fechnique will bYooome more widespresd in the nest furure
and thus take off sewe of tha fishing preswure cxorted on Eke speciss. S .

t

The sas turtles of the Wescern c.m_iat Atlantic comprise only 2 families, 5 genera l‘l"ﬂ 6 species.

o

-' GUIDE TO PAMILIES AND GENERA OCCURRING IN THE AREA . -5

" " PAMILY CHELONIDAE

. Shell, head and f1lippars covared vith horny lasallas (scutas); horny beak never W-shaped when
viewed from the fzomt; flippers with one or cwo claws. :




TAD Shests ' : SEA TURTLED Tishing Area 31

KBY TQO GENERA OCCURRING IN THE AREA:

1 . Rotny scutes on carapace imbricated (overlapping in all
axeapt very old apecimans {Figa. 1B and 1) ivvvisrcnirvesenes Frotmochelys

1 b. Rovny scutes on carepsce juxtapossd (not imbricated)

2 &, 4 pairs of lateral (costal) scutes on carapase (Pig. : R L
2e); eodge of laver jaw coarasiy toothad (Fig. 2b); ' e
a single pair of prefrontal scutes (Tig. 24)7 & : ’ P :
singla pair of claus on LILPPAYE .uverserrrerrsrsrareersnvarnesss Chalomia

2 b, 5 or wors pairs of iatual {etatal) acutes on cavapice
(Pigs. la and 4a)1 2 clavs on sach flippar

3 a. & iofravarginal scutes on plastren, esch vith s ,
s=all perforation or pore toward thair hind marging
carapace semicirculsr (Hg. 38) verernrneinsarinasiieisienns laptdochelye

3 b. 3 paira of enlu-;ad in!rmr;hnl scutas without e
potes on plastvon; carspace heart-shaped (Pig. #C) rsvievaianase  Caretia

LIST OF SPECIES OCCURRING. IN THE AREA:

Code numbors are given for thou species fov which Identification Sheets are included -

Caretta carstta caretta (Linnasus) ) CHEL Car !

Chelonia n.ydan nda: (Linsasus) : CHEL Chel !
srcﬁn;:he'zys tnbrisata inkricata (Lisnseus) " cRL pret 1
Lopidochalys kempdf (Carman) - CHEL Lapid |

Lepidochalys olivaoea (hchseboln) : _ CHEL Lapid 2

PAMILY DERMOCHELIDAZ

Horny skin swmooth, scurelaess} carapsce black with 7 aarrew longitudingl ridgas (Fig. %), -
plestren with 3 longitudinal ridges (Fig. Je); upper jav with a wvall-defined cusp on asch si.du,
giving the horny Beak a U~ahapad sppeatranck whan viswed froo cha frsar (Fig. 3a); flippers without
clavs, the anterior pair uch h:\ur. the poascarior broadly connected with the eail by 4 wab in adulte.

A aingle spacies accuzring ia che area:

Dermoakalys coriaceq coriasea (Lianaeus) (Fig. %) DERMO Detmo 1

Prepared by M, Mirques, L., Maxico City, Maxice

Ly
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PICTI.FRB GUIDE TO SPECIES OCCURRING IN THE AREA

1 paire of

4 {nfrearginal woutes
prefmoatal seures : wvithyg

scutes inbricaced

Lratrochelye imdricata

""" Davmochelys coriccea

(hatehling)
rig.

[
plastron

carapace

1 pair of -8
p::::onul Fg. 1
B e
| j
A Chelonia mydas
lover jawv b ' ¢ 4 ' ©oMg. 2
. 4 foframarginal scutes :
Bors chan 1 pair of with pores
prefroncal scutey
. Lepidochelys ap.
a
. rig. 3
mors than 1 pair of . :
prefrontal scutes ) ) laframarginal scutes
. 5 lateral scuten without pores
it T
A
Caretia acreteg
Iig. 4

Lol =T

C

C.

'Y
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( 4.0 cm in diometer and 28 g in weight.

|crm. Bret 1|

1877
FAO SPECIES IDENTIFICATION SHEETS

PAMILY! CXELONIDAR FISHING AREA 31
(¥ Ceus. Atlantio)

Pretwochelye imdrioata (Lirmasus, 1766) l

OTHER SCIENTIFIC NAMBS STILL IR USE: Wone

VERNACULAR NAMES: 0 19 e

TAD:  Bu - Atlaatie hasksbill turtle
Fr = Tortue carst de 1'Arlactique
$p - Tortuge'da cazey &l Atlintico

MATIOWAL:

prafrontal
sgucas

DISTINCTIVE CHARACTERS:

Catapaca oval, deprassed, ics
width about 751 of tha length. Head
-Bedive-sised (sbout 37X af carapace
lengch), with 3 patrs of prefromicl
voutes snd a atroug horny deak.
S_mu:l:anma‘& w:li‘mad! o
ina very old specimens ™
they are Jizhapooed) ¢ patre of lxte-
ral soutsr on sarapace, anterior pair
not touahing the pre-central powte;
b pales of {oframargiusl scutes on
plastrony & alaws on each flipper,

4 lacaval

Colour: upper side dark brown, scutas

with yellov and reddish etresks oe
soutas; undersida pale yallow,

Iggs: white, spherical, 3.5 to )

Katchlinga: langth of carepace
about 4.5 cmy telour dark brown.

DISTINGUISHING CRARACTRRS OF SIMILAR SPECIES OCCURRING IN TME AREA:

Mo other sdulr asa turtle fyom this sres has lubricated scures on eavapace OF plastrem) the
oaly other species vith & lataral scutss om tha carapses is Chalomia mydas, Wt the carapage fe

nuch broader, the £1ippers best & single clav and the lowar jaw is roughly toothad (sacoth in
2, tmdrtiogta).

LY¢i H

Carapsce lengeh (esTaight-line distsnce)s maximm to %0 en; cowmon to 0 om.
Csights maxfsum te 120 %y, oommon to 60 kg.




| CHEL Chel 1)

1977

FAOQ SPECIES IDENTIFICATION SHPETS

PAMILY: CEELONIDAZ FISHING AREA 31
(¥ Caat. Atlantic)

Chelomia wydas wydas (Linnasus, mnj

OTHER SCIENTIFIC NAMES STILL IN USE: Yote

( VERNACULAR NAMES:

FAO: Ea = Atlantic gresn ses turcls
Tt —~ Tortus vares da 1'Atlantique
Sp = Tortuga verde del Atlincice

WATIOMALI
i pair of
pnp!.roanl
DISTINCTIVE CHARACTERS: seutes
Carcpace oval, deprasssd, its wideh pracentral

about 881 of the langeh, Hasd mmall {aboue
20X of carapaca length), with a singls pair
of prefrontal soutes; edge of laver jom 1
soamely toothed, chat of upper Jew with elav
scrong ridges on Laner surface. Jour patre p
of lateral sowtes om oarapace, antarior
pair nod dowching ke preommtral souse;
4 pairs of {nfravarginal scutes om plastron;
8 atngls olaw on saoh flipper.

scute

Colour: upper side oliva brown, scutas
of gerepsce shiny wich wediating yellow,

L]
Ereda and black spots; underside pala [~ 1
yellow, oresay oz vh!.r.i.'lh- ' ::::.‘.1
Egusy  wvhite, spherical, abost 4.3 om
in diameces.
4 vatehlings:  length of carspace sbout
5 e8. Upper side browish black, posceriar
poreion of carspaca and Flippars with a white sorging
uedetside of nagk, Body and flippary yellowisd uhice,
\

DISTINGUISHING CHARACTERS OF SIMILAR SPECIES OCCURRING IN THE AREA:

tles with ho scutes yn shells edges of jawa smooth And mors than one pale of
pl'oh'::::: :::t::: ::lo. qu::,m shall {sbriceted in Erevmochelys fmbricata and 3 or more lagaral
scutes in tha remaiuing dpacies (6 leteral scutes iu &, mydat).

s12¢8:

Carapacs lougth (straighr line distaces): saxinum to 103 eu; common te 90 .
Weight: =maximum to 140 kyp ecommOR Lo 100 xg.
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1977
PAO SPECIES IDENTIFICATION SHEETS

PISHING ARBA 31
FAMILY: CRELONIDAR (¥ Cenc. Atlaatic)

| septdoshatys oliveoea (Rachachols, 1 |

\.
( VERNACULAR NAMES:

7A01 In = Pacific L@NES ridley turtls ’
Pr ~ Tortus sidley “uc¥ du Pacifique prefrontal
Sp = Tortuga goll scutes
RATIOMAL:

praceatral

DISTINCTIVE CHARACIERS: Soute

Carcpace elroular in-oubline,
daprasead, ics width aboue $0T of
tha lengeh., Baad emall {abour 22%
of carspsce length) wigh 2 palre of
prafrontal soutss and & hotmy baak
which way be ficsly serrated. Usually
more than § patre (scmetimss evem 7)0f
lateral scutes om oarapasce, anterier
pair touching the precentral acute: .
¢ paire of infranarginal soutes, sach
perforated by a pore toward {38 hind
margin; sdulfywiel only | elav on
aach ilipper.

aors than

5 lesemal
Colour: upper sida olive sautes
brown; undorside yellowlsh
white. pares on
ialra~
Bggar white, apharieal, varginal
about 3.9 cm in dismeter and platas
( 33 & in welght,
plastron
Havehlinge: length of cavapsce about & om; shell vich 3 longistudinel ridges abova ant 2
belows acutas slighely imbricated. Colour greyieh to black with yellow marjins te the shell.

DISTINGUISHING CHMARACTERS OF SIMILAR SPECIES OCCURRING IN THE AREA:

. lye kempii:  similav {a shape, Wit very raraly found ia the ares ossupied by
& olivaceas colour lightar, predoainmtly greylshy carspace slightly brosder asd sere
strongly deprossed, its margia curved upwerd and the central s2uctes comvex (aesrly flac in
L. olsvacea); § pairs of latezal soutes oa carapace (usually mors than 5 in L. olfvaoes).

Vo other turtle speeies ooqurring in the aves has pores on the iofrasarginsl seutas or
& naarly sizeulst carayacs.
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PAQ SPECIES IDENTIFJCATION SHEETS

PAMILY: CEELONIDAR FISHING AREA 31

{W Cane. Atlantic)

Carevda caretta aavetta (Linnasus, 1788)

RATTONAL:

DISTINCTIVE CHARACTERS:

Carspace hagrt-shapad, depresied. its
width about 74% of the length. Haad rather
loag {sbout 288 of carapace length) and
vary broad, Wik ¥ patws of prefromtal
squter xd & strong otny beak. Nuoe paire
of tateral soutss, enterior pair touchi
Che precentral seucs; 3 of emlawy
snfransrginal soxtes on plastyom; 1§ olave
on sack Nippen,

Colourt upper side brownish red vith
light spors; underzide pale yellow with
diffuee orangs spoce,

Egge: white, spherical, about
43 e In disnacer and 36 g in weighe (A2

Nagchlinge) length of cara= 3 lofra-
pace sbout 4.5 em.  (Colour dark “::.‘.:::1
brova wich 1ligne warging, exqept
for the keels of the plastron
ubich are lighter.

plastren

DISTINGUISHING CHARACTERS OF SIMILAR SPECIRS OCCURRING IN THE AREA:
Other sas turtlcs wieh borny scutds on shelli hesd sarvovar, carspags brosder (excaps

tmoehelys txdrloata vhich Ls easily discinguished by its lwbricsced ecales); & inframavginal
:::g“ ,:'::“““ (3 ia Carotsa caretta); upper elde of cerapace ususlly not Browalebd red.

1128

Carspace lengsh (atraight-line distance)) wmanimua to 125 eaj common to 113 cu.
Reight! max o 140 kg; ocmmos to 108 kg
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PAQ SPECIES IDENTIFICATION SHESTS

FANILY: DERMOCRELIDAE FISHING AREA 31

(W Ceuc, Atlantia)

Duwookelys ovrtaceq coriggea (Liznasus, |75ﬂ

OTHER SCIENTIFIC NAMES STILL IN USE: Wone

i
ARIT é ¥ A
R N RN e Y
ROy b B
By - P ",

iy
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e
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RO R

ey ,,_}‘,_. ?1-—. d
CNL RN IS A
* p 5

T T
AT L3 Lo

. .40 @
VERNACULAR NAMES:

A0 En = ;iumu lestbarback turrle
rr = Toriye luth ds 1'Arlantique
Sp ~ Tortugs laud del Atldneico

RATTOMALY

DISTINCTIVE CHARACTERS:

Body deprassed snd covared by a mooth
woroy skin loaking lamellae or soutes. Mead
s=all, ending in & boray bdeak with g well
dsfined curp at scok side of wpper jav ond a
contral ousp on lower Jou (bask W-shapod when
vieved fron eha fronot). 7 lomgitudingl ridges
{tnoluding sha ouser or lateral pair) om ocara= borny beak
pace and § on plastrom,  Plippars very lerge,
vithoue elgws.

Colour: uppar side dark browm to almose

black; wvhitish spots on nack, {ncreasing in
aumbez on the vantral sod caudal sress.

Bagat white, wphuricdl, sormally sbout . ridges
5.5 ca in dlasater: unfervilized smell eggs
aay afcen ba found,

Bagtchliagas langeh of carapase sbout
$.5 cu. They show basisally the same
faacures a8 che Adule, but che flippers aTe
WGl larger and Cha 4kia i rugoss with &
reticulace pattern of smal] scalas. Uppar
side black, with latera) tidges white; under-
side vhiee, nmovclad vith 1ight bzown.

DISTINGUISHING CMARACTERS OF SIMILAR SPRCIES OCCURRING IN THE AREA:

ALY other sas turtlae ocourring

the
and adults lack the longieudisal rid " 4Tea have botny lamellss of scutes all

#6¢ 00 carapace and plgstron. ovar thals body
L]

BIZE:

Carepsos langeh (seraighs 1ine élstans
bt o -::t.. it P u.;l'bo :lm to 160 cml  common te 140 em.




NEON FLYING SQUID - Main target species of fishery

Ommastrephes bartrami (LeSueur, 1821) ' OMMAS Ommas 2

Loligo bartrami LeSueur, 1821, J.Acad.Nat.Sci.Phila., 2(1):90.

Synonymy : Loligo bartrami LeSueur, 1821; Sthenoteuthis
bartrami - invalid generic name.

FAO Names: En - Neon flying squid
Fr - Encornet volant
Sp - Pota saltadora

Diagnostic Features: Mantle muscular, robust,
not drawn out posteriorly into a pointed tail. Fins
muscular, length 40 to 45% of mantle length, width
about 60% of mantle length, single fin angle 45 to 50°,
A long golden or silvery stripe along the ventral
midline from mantle opening to level of fin-insertion
(this stripe probably is a luminescent organ); similar
golden tissue on ventral surfaces of head and ventral
arms {IV); numerous closely-packed, small, very irre-
gularly shaped, often interconnected, light organs
embedded under the skin in muscle of mantle ven-
trally; similar light organs occur in patches on ventral
surface to head. Four to six small suckers on the
tentacular stalk proximal to the first smooth knob aof
the fixing apparatus.

dorsal view

enlargement
arms 1V of male of bage ventral view
hectocotylized tentacular club




NEON FLYING SQUID, Ommastrephes bartrami
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Geographical Distribution : Worldwide in subtropical and temperate oceanic waters, but distribution
discontinuous {(apparently non-tropical, absent in equatorial waters).

Habitat and Biology : An oceanic species occurring from the surface to approximately 1 500 m depth. In
the northwestern Pacific, population densities are highest in the boundary zone between warm and cold waters,
particularly from July to August (wster temperature gradient 15 t 24°C) and from end of September to
December (10 to 22°C). This species avoids waters of less than 10°C. It carries out seasonal migrations.
Throughout summer and fall, dense achools are encountered associated with the movements of the Kuroshio
current, feeding in surface waters, which migrate to deeper waters and disperse during winter and spring. During
the feeding season, diurnal vertical migrations have been observed between nearsurface waters at night and deeper
layers in daytime. From July through October most individuals are immature; both sexes mature between January
and April, the males about 3 months earlier than the females. The spawning season is rather extended {January to
May off Japan) and hence it is possiblje to distinguish a "fast"-growing and a "slow"-growing group, depending on
the environmental conditions at hatching and in the initial juveniles stages. Growth rates are directly correlated
with temperature and inversely with size. The lifespan is about 1 year. Food of flying squid consists
predominantly of fishes, such as lanternfishes, sardines, mackere{ larvae, and sauries. Other squids account for up
to 30% of the stomach contents, including a high percentage of cannibalism, while pelagic crustaceans form a
highly variable, but usually minor fraction (particularly in adult squids).

Size : Maximum mantle length 50 cm in females; males somewhat smallers maximum weight 1.8 kg. Off

Japan, females mature at little less than 40 ecm, males between 2% and 32 cm.
200 te b Yesotan topst 0es. 9%

Interest to Fisheries : With the decline of the stocks of Todarodes pacificus, the effort of the Japanese
squid fishery has been increasingly shifting towards the exploitation of flying squid, and since 1974 catch and
effort levels for this species have gone beyond the exploratory fishing stage. Landings increased from 17 000 tons
in 1974 to about 150 000 tons in 1978 and 187 Q00 tons in 1980, primarily as a result of the eastward expansion of
the fishing grounds. An annual 'fishery forecast is prepared in Japan for the fishing grounds in the Japan Sea and
the Pacifie. During its northward migration in early summer, the species is fished off northeastern Honshu,
between the surface and sbout 130 m depth with jigging machines, while in the Tasman Sea, off New Zealand and
in the North Pacifie, it is caught with drift gilinets. Although it is sbundant in other oceans, there are currently
no fisheries directed at this species outside the Pacific. The current level of exploitation is suspected to_exceed

the gptimum austainable yield. The flesh is of good quality for human consumption, aithough somewhat tough in mature
individuals. It |s marketed fresh and frozen.

Local Names: AUSTRALIA: Red ocean squid; JAPAN: Akaika, Bakaika, Medama, Murasakiika; USA:
Neon flying squid.

Literature : [shi (1977, growth, northwestern Pacific); Murata & [shi {1977, bioclogy, northwestern Pacific);
Roper & Sweeney (1981, Species Identification Sheets, eastern central Atlantic, fishing areas 34/47 in part).

e
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It seems apparent that members of the family occur in the
North Pacific {nonme had been recorded previous to 1966 - Clarke,
1966), but their specific identity (or identities) will have to

await the collection of more and larger individuals.
Family OMMASTREPHIDAE Steenstrup, 1857

Characterized by a funnel-locking cartilage in the shape of
an inverted T (fused at one point in Symplectoteuthis). Buccal
connectives attach dorsally to arms IV; brachial armature is
biserial; c¢lub armature is tetraserial or octoserial. Photophores

may be present.

Subfamily OMMASTREPHINAE Stecnstrup, 1857

Funnel groove with foveola and several side pockets;

photophores present.

Ompmastrephes hertramii (LeSueur, 1821)

Four equidistant enlarged teeth in each of the largest
tentacular sucker rings. Four to six suckers proximal to the
first knob of the fixing apparatus. A broad midventral silvery
strip on the mantle. Armm tips not attenuate.

Four individuals (99-230 mm DML; OSUI 402, 763-765) were
taken: three by dipnet in central Pacific waters, and one by bow
and arrow in the California Current (Figure 42). An additional
specimen (146 mm DML) was dipnetted at 11°S, 110°W." This species,
which das in the past not always been effectively separated from

its congeners, Q. caroli and Q. pteropus. is reported to be a
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tropical-subtropical cosmopolite. It may., however, especially in
the Pacific, more clcsely approximate an antitropical distribution
(Nesis, 1973b; Yormuth, 1976; Okutani, 1977), common between 20°
and 40°S, and from 25° to 45°N. It was taken ia salmon gillnets
by T/V Qshorg Maru between 38° and 45°N, and 174° and 179°E
(Faculty of Fisheries, Hakodate, 1979, 1980) and further north
(Fiscus and Mercer, 1982) (see Figure 9). MNesis (1973b)
considered it to be generally limited to waters of 16°C or higher.
Although taken in waters as cool as 10.7°C (ome individual) by T/V
Oshoro Maru in 1978, and as cool as 12.4°C in 1979, the number of
individvals captured was roughly proportional to temperature.
Fiscus and Mercer (1982) reported collections at 9.8° to 9.9°C
(50-53°N, 175°E) and at 12°C (&4°N, 173°E).

Naito et al. (1977a) listed its temperature range as 8-24°C,
with abundant captures at 12-18°C. It appears to grow to maturity
in one year, reaching a maximum size of 480 wm DML for the
females, and 410 mm for the males. The adults eat small fish
(Diaphus coeruleus, Engranlis japonica. Sardineops melanpsticta.
and young Scomber japenicus) and other Q. bartrxamii and Watasenia
scintillapns, but no Crustacea. Immature individuals eat
euphausiids and Parathemisto as well as small fish and squid
(Naito et al., 1977b).

This species is an extremely powerful swimmer; adults are
seldom captured in standard oceanographic nets., Identification of

the larvae remains a problem.




Figure 42. Location of hauls which captured Ompastrephes

partramii (crosses; triangles represent captures by T/V Oshoro
Maru: circles represent gill net captures - Fiscus and Mercer,
1982; one additional specimen was taken st 11°S, 110°W} and

Dosidicus gigas (square; two additional individuals were taken at
9°s, B0°W).
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Gonatopsis borealis Sasaki, 1923 EIGHT-ARMED SQUID GONA Gona 1

. Gonatopsis borealis Sasaki, 1923, Annot.Zool.Japan, 10:202.

Synonymy : None.

FADO Names: En - Boreopacific gonate squid
Fr - Encornet boréopacifique
Sp - Gonalura pacificoboreal

Diagnostic Features: Mantle stout, thick, muscu-
lar. Fins muscular, relatively short (40 to 45% of mantle
length) and broad {65 to 70% of mantle length}. Tentacles
absent (present only in larvae). Arms robust, muscular, 40
to 50% of mantle length; arms ! to HI with medium rows
of hooks and 2 marginal rows of suckers; arm IV with 4
rows of suckers, no hooks.

Geographical Distribution : Northern Pacific;
Northern Japan through the Bering Sea, from the Aleutian
Islands to California. .
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Habitat and Biology : An oceanic specieg in cold temperate waters, encountered in midwaters to about
700 m depth. It is known to undertake diel vertical migrations and to form increasingly large aggregations
between April and early autumn, particularly in the eastern and western parts of the north Pacific. It is heavily
preyed upon by sperm whales.

Size : Maximum mantle length 30 cm.

Interest to Fisheries: Incidentally taken with jigs and drift gillnets and believed to have some fishery
potential because of its abundance.

Local Mames : JAPAN: Takoika.
Literature : Okutani (1980); Tomiyama & Hibiya (1978); Nesis & Shevtsov (1977),

Remarks : A closely related species, Gonatopsis octopodatus, occurs in Jaspanese waters (northwesteen
Pacific) and it is distinguished by having 8 to 12 rows of minute suckers on the distal 1/3 to 1/4 of the arms.
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Gonatus type C Kubodera, 1973

Previously described from individuals of 9-15 mm DML only.
Mantle covered by epidermis, but with a broad space betweern the
two layers. Fins small: FLI, 10-13Z; FWI, 35-50%. Arms weakly
muscled, none yet has hooks. Clubs of larger specimens (over
12 mm DML) with one enlarged sucker; five to six longitudinal rows
of small suckers on stalk decreasing to two or three sparse rows
basally. See Kubodera (1978) for further details.

Kubodera (1978) collected this type from the western MNorth
Pacific and the central southern Bering Sea. My samples included
126 individuals (4-16 mm DML) from 54 midwater hauls (mostly
0-225 m, also 0-400 m and 0-1500 m) in the inshore areas of the
California Current system through the Alaska Gyre and Alaska
Current and into the southern reaches of the Bering Sea, and as
far west as 177°E (Figure 32)., Two individuals were collected in
a haul at the Subarctic Current - Transition Zone boundary at

47°W, 175°W. My samples thus show am eastern compoment to the °

distribution of this species.

Conatopsis borealis Sasaki, 1923

Radula with seven teeth in a transverse rov {some other
species in this genus have five; this is further discussed in the
final section of this thesis). Tentacles absent in adults. Arm
tips with quadriserial suckers. Larvae with three enlarged

suckers at base of tentacle. See Sasaki (1923, 1929) for further

details.
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A total of 735 individuals was collected ir 401 hauls (14
derersal, 85650 m, 2600 m maximum; midwater, as deep as 635-720
and 500-1000 o, closed tows; and 0-2600 m, open tows) throughout
the California and Alaska Currents. into the southern Bering Sea
(Figure 33). There are a few records from transitional waters and
even central Pacific waters. Qonatopsis borealis is known from
waters across the North Pacific, from southern Czlifornia (Young,
1972) through Alaskan and Aleutian waters to Japan (Sasaki, 1923,
1929; Akimushkin, 1957; Rice, 1963; Pearcy, 1965; Okutani, 1966;
Clarke, 1966; Faculty of Fisheries, Hakodate, 1979, 1980; Fiscus
and Mercer, 1982. Also see Figure 9).

This species apparently cccurs as two populations - one of
small sized individuals with mature gonads., in the Subarctic, and
the other, of larger individuals with immature gonads, southeast
of the southern and middle Kuriles, and south of the first form in
eastern waters (Naito et al., 1977a). Maximum size is 290 mm DIML
for the female, and 270 mm for the male; longevity is estimated at
one year, with growth slowing noticeably after sexual maturity 1is
reached (Naito éf al., 1977b).

Okutani (1977) considered this species to be restricted to
Subarctic Water. Records from the central and northern Bering Sea
(Okutani and Memoto, 1964; Faculty of Fisheries., Hakodate, 1979,

1980) are probably more accurately referred to Gonatepsis makko,

which was not encountered in this study.
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Onychoteuthis borealijaponice Okads, 1927 BOREAL CLUBHOOK SQUID ONYCHO Ony 2

Onychoteuthis borealijaponicus Okada, 1927, Bull.Inst.Oceang, 4%94:7.

Synonymy : Onychoteuthis banksi Okada, 1927.

FAO Names: En - Boreal clubhook squid
Fr - Cornet boréal
Sp - Luria boreal

Disgnostic Features : Mantfe fong, slender, muscuiar (less
robust than Q. banksi). Fins broad, strong, muscular, their length 55
to 60% of mantle length. A
large number of hooks on tenta-
culer clubs (25 to 27). Small,
oval photophores on intestinal
tract.

Geographical Distribution :
North Pacific: Japan to USA
{replaces Onychoteuthis banksi
in colder, northern Pacific
waters)

Haebitat and Biology : An
oceanic, pelagic species
occurring from the surface down
to undetermined depths, most
abundant in the northwestern
Pacific in surface waters of 9 to
13°C. East of Hokkaido, Japan,
adults concentrate along the  photophores
10°C isotherm. on intes-

tinal tract

The populsation around the  ventral view
Japanese [slands appears (o
carry out north-south migra-
tions. Juveniles are exclusively
encountered in the warm-water
area off southwestern Japan
{Kuroshio and the countercurrent d Lvi
area), while adults are exploited tentacular orsal view
in the ecold-water zones off club
Hokkaido, further north. In June
they arrive on these fishing grounds and remain there until fall.
They migrate back southwards, and spawn in medium depths from
late autumn through the winter southwest of Japan. =

The species preys on small fishes; cannibalism is common.

Size : Maximum mantle length 37 cm in females, 30 cm in ]
males; maximum weight 1.1 kg,

Interest to Fisheries : Fallowing the decline of the yields of
Todarodes pacificus this species ig being jncreasingly fished com-
mercially off northwestern Honshu, eastern Hokkaido, and in the
northwestern USA, off Washington. It is primarily taken with jigs
and drift gillnets. Jigging is particularly successful at night. The
photophores make it appear as a dark shadow irradiating pale biue
light near the surface. Sometimes it jumps aboard the vessel at |
night. [t has been sudQested that it might suppart commercial =~
fishing operations in the northwestern Pacific north of the sub- *
arctic boundary, particularly during late summer and autumn. -

17|

L2

Local Names: JAPAN: Tsumeika.

_Literatu'e: Murata & Ishi (1977, biology, northwest Pacific); Raberts (1978, resources of New Zealand);
Tomlya_rna & Hibiya (1978); Okutani (1980); Fiscua & Mercer (1982, North Pacific bycateh in surface gillnets);
Okutani & Murata (in press); Osako & Murata (in press, fishery).
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Qnychoteuthis borealijaponicus Okada. 1927

Visceral photophores not clearly delineated, and with a band
of iridescent tissue between them. Club with twenty-five to
twenty-seven hooks.

A total of 23] individuals (0.53% of all cephalopods) was
taken in 151 hauls (5.3% of all hauls capturing cephalopods) in
the California Current, transitional, and central Pacific waters
{midwater, open tows to 3000 m, closed tows as deep as 483-500 n)
(Figure 23). Adults of this species are extremely difficult to
capture with towed nets; it is probably much more ;mportant than
the numbers collected would indicate. This species is known to
occur in the California Current (Okutani and McGowan, 1969; Young,
1972); southwest of Japan (Ckutani., 1969; Yamamoto znd Ckutzni,
1975}; and in the Bering Sea (Nesis, 1973b). In the western
Pacific, it tends to find a northern limit off the southern
Kuriles, in the southern portion of the Subarctic water mass in
sumsier, with a southward migration in the winter (Murata et al.,
1976; turakami, 1976)., 1In 1978 and 1979, T/V Qsherg Maru
collected this species in salmon gillmets in an area bounded by
40° and 45°N, and 174° and 179°E (Faculty of Fisheries, Hakodate,
1979, 1980). Fiscus and Mercer (1982) reported gillnet
collections in and north of this area (Figure 9).

Maito et al. (1977a) noted that Q. borealijaponicus occurred
in water temperatures of 1°o 20°C, but abundant catches occurred
at 6°to 14°C. They also indicated (1977b) that maxicun sizes were

370 om DML Tor the female, 300 mm for the male, that the life span
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was probably only one year, and that the growth rzte decreased
rapidly with the onset of sexual maturity.

Fiscus and Mercer (1982) captured this species at water
temperatures of 6.9° to 12.8°C, primarily between 9° and 13°C.
They postulated maturity for females at DMLs above 290 mm and
nidamental gland length over 40 mn, and for males, when
spermatophores were present in MNeedham's sac. They also gave
length~weight relationships for animals over 200 m= DML and
speculated that individuals mature ~in late sumer and early fall
at about the same rate across the North Pacific.”

The central Pacific collections of this species are
noteworthy in indicating a zoogeographic overlap with Q. bangksii:

Okutani (19€1) has noted a similar overlap off Okinawa and Taiwan.
Onykia carribaea LeSueur, 1821

Characterized by tetraserial club armature and the absence of
photophores. Very small (37 mn DML maximum known - Lipka, 1975).
as adults. The genus may be monotypic.

Four individuals (3, 6, 6, 9 mm DML: OSUI 724-726) were
collected in central Pacific waters (midwater tows, 0-170 m)
(Figure 24). BEooks are not yet deﬁeloped on the clubs of these
specimens, which demonstrate biserial armature proximally and
tetraserial armature distally. This epipelagic species is knowm
circumglobally between about 40 °M and 40°S (Clarke, 1966). 1In the
northeastern Pacific, this species has been taken ohly'off

soutbern California and Baja California (lesis, 1973b). The




Figure 23.
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Location of hauls which captured Onychoteuthis banksii

(crosses; triangles represent

(squares) and Q. berealijaponicus
captures of Q. borealijaponicus by ILY Oshoro Marui other previous

records shown as shaded areas; salmon gillmet datz represented by

x's).
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SOOTY VERSUS SHORT-TAILED SHEARWATERS

The culmen (length of dorsal surface of bill from feather-
bill interface to tip) of short-tailed shearwaters ranges from

29-35 mm whereas the culmen of sooty shearwaters ranges from 38-

48 mm.
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Key To Identification of Designated Bird Species in Squid Fishery Area
Patrick J. Gould, May %, 1989,

SPECIES®™ BACK BELLY BILL FEET SPECIAL MARKS

DA (A) white white pink pale’ very large bill.

DA (I) dark white pink pale very large bill.

DN dark dark dark dark may have white around bill
and on rump.

DI dark white grey pale bill may tend to yellowish.

FG (D) dark dark yellow varies bill short/thick stubby,
whitish triangle in outer
wing.

FG (L) gray white yellow wvaries bill short/thick stubby,
whitish triangle in outer
wing.

PS dark dark pale pale large bill,

PG dark dark dark dark irregular white patches in
underwing. Bill and body
somevwhat larger & heavier
than STSH.

ST dark dark dark dark underwing uniform silvery,
may look white in reflected
light.

PB gray white dark pale dark cap, dark "M'" on top
of wings. Bill slender.

LC (&) dark dark red orange bill large, triangular.

LC (I) dark grey dark orange bill small, almost stubby.

F ¥c (a) dark white yellow orange bill large, triangular,
tipped with red.
f'ﬁb (1) dark white dark orange bill small, almost stubby.
OL dark dark dark dark white rump patch.
*: Species arranged from largest to smallest: DA (Short-tailed

Albatross); DN (Black-footed Albatross; DI (Laysan Albatross); FG
(Northern Fulmar); PS (Flesh-footed Shearwater); PG (Sooty Shearwater);
ST (Short-tailed Shearwater); PB (Buller's Shearwater); LC (Tufted
Puffin); FC (Horned Puffin); OL (Leach's Storm-petrel).

A = adultj I = immaturej D = dark phase; L = light phase.



SEABIRDS

The primary objective of the seabird monitoring program is to obtain accurate
information on the species and numbers of individwal birds caught in the
Japanese squid driftnet fishery. This year's effort represents a pilot program
in the squid fishery, the first year in which U.S. observers have been allowed
aboard commercial sguid vessels. Accuracy is extremely important to enable us
to establish the amount of variation in the catch statistics. This
information will allow us to design a statistically reliable monitoring
program in the future.

Because of the large amount of information that the observers are being asked
to collect, the seabird data collection requirements have been simplified as
much as possible. OQur primary interests in the pilot squid observer program
are (1) accurate species identification, and {2) accurate counts of birds
caught. We will not require that observers determine age, sex, molt, or
breeding condition of the birds, as has been done in previous observer
programs.

The agreement with the Japanese on the pilot squid observer program restricts
U.S5. observers to recording catch data on 11 of the 39 species of seabirds
recorded in the vicinity of the squid fishery (Table 1). However, if other
identifiable species start showing up in the nets (especially if they are of
regular occurrence or involve large numbers) the observer should make a mental
note of these occurrences for debriefing at the end of the cruise.

In addition to the standard data recorded at each gillnet set and retrieval,
an attempt should be made to collect the following information:

Prior tg Set

While enroute to the fishing grounds, or while deploying the nets, it is
highly recommended that the observers familiarize themselves with the seabirds
associating with the squid fishery by observing birds attracted to the
vicinity of the net or catcherboat. This should make it easier for you to
identify individual birds as they come up in the nets. You will need a good
pair of binoculars (7X 35 at a minimum) and a field guide for these
observations. Algo, it would be beneficial to familiarize yourself with the
species most likely to be encountered by looking at the illustrations and
reading the species descriptions in the field guide you were given.

During Retrieval

Seabird entanglements are generally noted as the gillnet emerges from the
water just before it comes over the rail. The observer should make every
effort to identify each bird to the species level. In many cases, however, it
will be impossible to identify birds to specific species. In such cases, it
is permissible to record these birds in one of the "unidentified" categories
{e.g., unidentified shearwaters). If a bird cannot be identified to species
or species group, then record it as "unidentified bird," but try to use this
category sparingly as it is not very informative. If time allows, try to jot



down distinctive features of the unidentified birds to aid in possible future
identification.

Each bird entangled in the net should be classified as either "dead,"
"released alive,” or "lost" per the definitions provided.

Note the time of each entanglement event and record in the log book. Each
seabird entanglement should be considered a separate event unless two or more
birds come up less than a minute apart (e.g., "0715 two sooty shearwaters, 2 m
apart, both dead").

RELEASED ALIVE: Record the species and condition of all living birds that
escape from the net or are released (e.g., good condition, waterlogged and
poor condition, injured from net, unable to fly, etc.). Record data in your
waterproof notebook and summarize on the retrieval form.

LOST: Remember to look carefully for dead seabirds that drop out of the net
and are lost. Identify these birds as closely to species as possible as the
net rises from the water towards the rollers. Record this data in your
logbook and summarize it on the retrieval form.

After Retrievagl

THESE PROCEDURES WILL BE FOLLOWED ONLY IF ALL BIRDS CAUGHT IN THE GILLNETS ARE
SET ASIDE BY THE JAPANESE FISHERMAN AND YOU ARE ALLOWED QN THE WORK DECK AFTER
THE NET RETRIEVAL IS FINISHED.

Sort birds into species groups, and count all birds of each species caught.
This will allow you to double-check the accuracy of the data recorded during
the net retrieval. It will also provide your best opportunity to accurately
identify similar species such as sooty and short-tailed shearwaters. You may
find the "Beached birds identification manual” very useful for this purpose.
Summarize this information in your waterproof notebook and on your retrieval
forms. Make sure you include birds the Japanese may have thrown overboard in
your totals.

After All Dat trieval Have Been r In log Book

Transfer data for the set from log book to computer-coded retrieval forms.

Use one line on the form for each species recorded during the retrieval,

There is one exception to this: if you recorded 100 or more birds of a
species in one of the categories (dead, lost, or alive) there will not be room
in the two digit columm. List 99 on one line and the remainder on the next
line with the same species information and set information.

Data t Ret t . i i if

1. Retrieval forms with numbers and species of birds dead, lost and alive.

2. Data tables for each set.

3. Waterproof notebooks with raw data.




Table 1. List of seabird species (1) known to be present in the squid fishery
during summer and fall, (2} known to be attracted to the squid

a gill-net retrievals, (3) known to be caught in squid gill-nets, and
(4) authorized to be recorded in the 1989 squid pilot observer
program.

Common Name

{(Scientific Name) Status Species Code
Common Loon 1
Short-tailed Albatross 1 2 4 DA

(Diomedea albatrus)

Black-footed Albatross 1 2 3 &4 DN
{Diomedea nigripes)

Laysan Albatross 1 2 3 & DI
(Diomedea immutabilis)

Northern Fulmar 1 2 4 FG
(Fulmarus glacialis)

Dark—rumped Petrel 1
White-necked Petrel 1 2
O Mottled Fetrel I 2
Solander's Petrel 1 2
Kermadec Petrel 1
Herald Petrel 1
Cook's Petrel 1 2
Stejneger's Petrel 1
Pycroft's Petrel 1
Bonin Petrel 1 2
unidentified gadfly-petrel 1
Bulwer's Petrel 1
Flesh-footed Shearwater 1 2 3 & PS

(Puffinus carneipes)

Buller's Shearwater 1 2 3 & PR

(. (Puffinus bulleri)




Sooty Shearwater
(Puffinus griseus)

[T T ST RN aad L

Short-tailed Shearwater

(Puffinus tenuirostris)
L F LA SR R NG
Unidentified dark shearwater
unidentified procellariid

Fork—tailed Storm-Petrel

Leach's Storm—Petrel

(Oceanodroma leucorhoa)
Band-rumped Storm-Petrel

unidentified dark storm-Petrel

Sooty Storm-Petrel
White—tailed Tropicbird
Red-tailed Tropicbird
Red-necked Phalarope
Red Phalarope
unidentified phalarope
Pomarine Jaeger
Parasitic Jaeger
Long—tailed Jaeger
unidentified jaeger
South Polar Skua
Glaucous-winged Gull
Black-legged Kittiwake
Common Tern

Arctic Tern
unidentified murre

Cassin's Auklet

PG

5T

uT

oL



Tufted Puffin 1 3 4 1c
(Fratercula cirrhata)

O Horned Puffin 1 3 4 FC
(Fratercula corniculata)

unidentified bhird 1 3 UB
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‘ ADDENDUM TO "CHECKLIST OF SEABIRDS MOST LIKELY TO BE SEEN AND/OR
ENTANGLED IN THE JAPANESE HIGH SEAS SALMON FISHERY DURING JUNE-JULY
IN THE NORTHWEST PACIFIC"

Please note that the checklist was compiled for the salmon
gillnet fishery. In relation to the high seas squid driftnet
fishery, the salmon fishery was (1} much further north and in
colder waters, and (2) much closer to land, i.e., the Aleutian
islands. Keep in mind that there will be a large difference in the
species of seabirds you will observe. For example, species such
as the pigeon guillemot and the various auklets and murrelets will
be extremely rare, as we will be outside their geographical range.

Some additional comments:

SHORT-TAILED ALBATROSS =-- again, extremely rare. The brown
juveniles resemble color stages ¢of the black-footed albatross.

BLACK~-FOOTED ALBATROSS —-- common, large numbers may aggregate near
the net during retrieval. Mixed aggregations of Layson and
black-footed albatrosses may occur during retrieval.

NORTHERN FULMAR ~- not as common as seen during the salmon gillnet

fishery.
SHORT-TAILED SHEARWATER and SOOTY SHEARWATER -- Both species occur
‘ with some frequency in the area of the high seas driftnet

fishery. Positive identification to species is possible only
by measuring culmen-length.
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N CHECKLIST OF SEABIRDS MOST LIKELY TO BE SEEN AND/OR INCIDENTALLY ENTANGLED IN
THE JAPANESE HiIGH SEAS SALMON FISHERY DURING JUNE-JULY IN THE NORTHWEST PACIFIC

SHORT-TAILED ALBATROSS — extremely rare. Most sightings are brown juveniies.
Look for it especial!ly around the mothership.

BLACK-FOOTED ALBATROSS ~— uncommon. wusually no more than one seen at any one time,
, You might see a total of 10 during the season.

LAYSAN ALBATROSS -- common. The common black & white albatross which will be

seen dyring every gillnet retrieval. Maximum numbers
may reach 100 around the mothership.

* NORTHERN FULMAR -- abundant., The most ubiquitous occuring seabird on the fishing
grounds. They are everywhere. Dark and light forms.

MOTTLED PETREL -—- uncommon. Usually occuring as singles or in small fiocks of fess
. than 10. Please retain any specimens taken in gillnets.

# SHORT-TAILED SHEARWATER -- abundant. Often seen in large flocks of 500+. The
most common species taken in gillnets.

SOOTY SHEARWATER -— rare? Doubtfully occurs on the fishing grounds at least during
: June-July. Larger than Short-tailed, bright whitish to
silver wing linings, heavier bill. Please retain any
suspected specimens taken in gilinets for verification.

‘ * FORK-TAILED STORM PETREL -- common FCZ-S, uncommon FCZ-N. Occasionaily taken in
gillnet, usualiy floatline.

* LEFACH'S STORM PETREL -- common FCZ~S, rare FCZ-N. Shyer than Fork-tailed but as
equal ly common although much less often taken in nets.

RED PHALAROPE -- uncommon to common thru July only. Usually seen in little rafts
strung out along the floatline during retrievals. This
is a smail migrant ocean going 'sandpiper' no larger
+han a robin.

SOUTH PCLAR SKUA -- extremely rare. a migrant from Antarctica most likely to be
seen around the mothership. '

POMARINE JAEGER {SKUA) — uncommon. Usually seen in singles or pairs Séldom lingering
around catcherboats. Small groups offep near mothership.

PARASITIC JAEGER (SKUA) -- unccmmon. Usuaily seen in singles or pairs. Seldom
"~ lingers around catcherboats. Smail groups near mothership.

LONG-TAILED JAEGER (SKUA) -- unéommon. Usually seen in singles or pairs. Seldom
lingers around catcherboats. Often near mothership.

* GLAUCOUS-WINGED GULL ~- common near islands uncommon offshore. The only large
white 'sea gull!' usually seen in the area. Occasionally
b taken in gillnets. Beware of adults and immatures.



BLACK~LEGGED KITTIWAKE -- common, especially around mothership. However, population
varies from year to year. Occasionally taken in gillnets.
Beware of adul+s and immatures,

RED-LEGGED KITTIWAKE — uncommon to rare. Tends to fly higher and more direct
than Black-legged. Has darker mantle and conspicuous
red legs. Population varies from year to year.

DOVEKIE — extremely rare. Pfobably very unlikely. One specimen taken in gillnets

over the years. Please retain any others for documentation.

THICK-BILLED MURRE -- common. Increasingly common nearer the isltands. Small
numbers taken throughout the season.

THIN-BILLED (COMMON) MURRE -- common, Increasingly common nearer the islands.
’ Smali numbers taken throughout the season.

PIGEON GUILLEMOT ~- common near-shore, extremely rare more than 5 miles from shore.
Please retain any.specimens taken in gillnets.

MARBLED MURRELET -- extremely rare more than 5 miles from shore, uncommon near
islands. Retain all specimens taken in gilinets.

KITTLITZ'S MURRELET —— extremely rare more than 5 miles from shore. Please retain
all specimens taken in gillnets.

ANCIENT MURRELET -- common. Small numbers taken throughout the season. Watch
for tiny downy chicks far far from shore during July.

CASSIN'S AUKLET —-- uncommon. Small numbers taken through the season.

PARAKEET AUKLET -- uncommon. Small numbers taken throughout the season.

CRESTED AUKLET -— uncommon offshore, but can be locally abundant near the islands.
. Small numbers taken throughout the season, but if sets
are near the isiands (Agattu), takes of up to 500 in a
single set have occured.

WHISKERED AUKLET -- extremely rare beyond tide rips near the islands. Please
‘ retain all spécimens taken in gillnets. Carefully
compare with Crested Auklet.

LEAST AUKLET -— uncommon. Small numbers taken throughout the season.

HORNED PUFFIN -- common. Small numbers taken throughout the season. MWatch for
: juveniles in July,

TUFTED PUFFIN -- common. Smal}! numbers regularily taken throughout the season.
Watch for 'flightless' juveniles in July.

NOTE: This list is incomplete. For 'hard core' birders, there are migrant songbirds,
shorebirds, waterfowl, and vagrant siberian gulls and terns to be occasionally

seen. Note also that speices on this list indicated with an asterisk (*)
are those most often incidentally taken in gilinets.
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Plate 16

PACIFIC ALBATROSSES

43

43a
43b

43c
43d

43e

431

44

44a

44b

44¢

SHORY-TAILED ALBATROSS 89/221¢m
other: Steller's Albatross
Diomedea albatrus NPQ MAP 43 Text page 226

ADULT: Largest and only white-bodied albatross of the N, Pacific.
JUVENILE (FIRST STAGE): Closely resembles smatier juvenile Black-
footed Albatross (44c). Ditfers in large pink bill, pale legs and fack of
white at base of bill.

JUVENILE {SECOND STAGE): As 43b but whitish chin divided from buff-
brown or off-white underparts by conspicuous dark colfar. Thumbnail
shows start of diagnostic white upperwing patches, which, combined with
pink bill and feel, are excelient in-flight characters never found in any
stage of 44 below.

IMMATURE {FIRST STAGE): Plumage generally whiter; head shows
conspicuous white forehead and dark cap. Upperwing mostly sepia-
brown, but note start of second white patch.

Underwing-coverts begin to show whitish tips at this stage.

IMMATURE (SECOND STAGE): Some may breed in this plumage. Dark
cervical collar combined with whitish body and white upperwing patches
produces distinctly different appearance from any stage of 44 below.
SUB-ADULT: Resembles adult but with brownish cervical collar;
corresponding white areas variably sullied with brownish tips.

BLACK-FOOTED ALBATROSS 71/203cm
Diomedea nigripes NPO MAP 44 Text page 227

NOTE: Plumage sequences poorly understood and complicated by some
variance in colour of uppertail-coverts, ventral area and undertail-coverts
of adult.

ADULT: Mostly dusky-brown except narrow whitish area at base of b
over base of tail and, normally, whitish undertail-coverts and ventral
area.

ADULT (aberrant or aged): Superficially resembles 'immature’ stages of
Shori-tailed Albatross but bill and legs darker, size smaller. Head lacks
conspicuous dark cervical collar or golden hue, and wings, whilst paler
than in typical form, lack diagnostic white patches found in the Short-
tailed Albatross.

JUVENILE: Bill and legs dark. Plumage whotly sooty-brown except {or
faintly white area at base of bill. See 43b above.
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h. SHORT-TAILED ALBATROSS
othar: Steller's Aibalross
Diomaedea albalrus

PLATE 16 Figs 43a-431

MAP 43

Length 84-94¢m (33-3Tin ). Wingspan 213-229cm [B4-80in.). iris blackish. Bi} pink, blue al tip, with narrow black line at
base sxtanding slong gape. Legsifes! bivish-while, can appear dark groy at sts.

N Pacific; formerly widespread, now rarest of all
albatrosses. Aange overiaps with Black-footed
Aibatross (p. 227); care needed to separate from
juveniles and old/aberrant birds of thal specias,
Morphology resembles that of Wandering Alba-
tross (p. 222} Sexes alike, n¢ seasonat var| n.
Juveniles and immatures separable but Tickell
(1973} has shown thal some breed in so-calied
immature plumage, birds becoming progressively
whiter with age. For conveniance, thaterms imma-
ture’ and ‘swb-adult’ have been retained in the
following entry, much of which is based on Ha-
segawa ipers. comm.) and Yanagisawa {1973).
JUVENILE (FIRST STAGE}): Bill and legs pate llesh,
often appearing whitish at long range. Head, Body.
Wings and Tall Wholly blackish-brown except for
paler chin and narrow line befow aye.

JUVENILE {(SECOND STAGE): As lirst stage excepl;
Head Forehead, base of bill and chin whilish,
extending under and behind eye as narrow streak;
ear-coverts and lores paler and greyer. Throat
remaing dark, forming noticeable collar, Body
Underparts dark bufl-brown wearing to off-white on
centre ¢of breast and belly; tlanks, thighs and
ventral area remaining dark. Wings Upperwing
shows first signs of diagnostic whitish patch on
inner greater coverts, an eaxcellenl in-
character.

IMMATURE (FIRST STAGE): Bill and legs as adult.
Head White except for sepia-brown hindcrown,
nape, hindneck and sides ol neck. Body Upperparts
ma:inly sepia-brown. scaled buff and white: rump
anduppertail-caverts whitish. Underparts ofl-while
excepl for brownish siges of breast and mottling
atong flanks. thighs and ventral area. Wings Up-
perwing mostly sepia-brown with two diagnostic
whitish patches, one cninnermoest greater coverts,
the cther adjoining scaputars. Underwing mostly
brown, primary-coverts whitish, remainder of cov-
erls variably tipped with white. Tall Blackish. base
white,

IMMATURE (SECOND STAGE): Head Mostly white,
crown and sides of face washed yellow; nape
browner, {orming partial cap and collar. Body
Upperparts whilish, lightly scaled bulf. Underparts
maostly whita. flanks. thighs and ventral area faintly
brown. Wings Upperwing: whitish patches larger.
Underwing becoming progressivety whiter, Tail As
adult.

SUB-ADULT: Head Resembles adult excepl for
brownish cervical collar. Body and Wings As adull
but rather dingy with variable huffish ieather tips.
ADULT: Head Mostly white with yellow cast on
crown extending, in some, from nape across throat
to form conlinvous collar. Body Wholly while.
Wings Upperwings: maostly while; primaries, their
coverts, secondaries and tartials black {extent of
black varies individually), Underwing mostly white
wiin narrow black margins; inner coveris and
axillaries variably streaked greyish-brown. Tall
Black. base white.

FHJ: Largest N Pacific albatross; jizz recalls Wan-
dering Albatrogs (p. 222) but smaller. propor-
tionately shorter wings, Larger size and massive
pink bitl enable separahon belween juveniles of
this and of Btack-fooled Albatross (p. 227). Not
normally attracted lo ships. apparently timid at
sea.

DM: Formerly abundanl in N Pacific. where bred
within Bonin, tzu, Senkaky, Pescadores and Daito
groups. Pelagic range extended from Japan and
coasts of China E to Bering Sea and weslern coasts
of N America. Brought to verge ol exlinction by
Japanese plume-hunlers in late 19th and 20th
centuries; reduced 1o aboul ten pairs by 1953, has
since increased slowly, Tickell estimated about 57
pairs in 1973 but Hasegawa {(pers. comm.} es-
timated 1982 populalion at 250 birds. Only definite
breeding site now at Tori Shima, a volcanic istand
some 580km S of Tokyo. Recently suspected ol
breeding at Minami Kojima in the Senkalu Retto
{25°45°N, 123°36°E), but reporis yel to be conlirmed,
Returns to colonies Oct; egg-dates Oct-Nov: lledg-
ing May onwards. Now only rarely reported away
from natal island but formerly dispersed into Pa-
citic lollowing tradewinds N1o Bering Sea, E and §
past Catlilornia and then westwards back to natal
islands, Stragglers occasionally occur at Hawaiian
group in Leeward I$; one has been at Midway for
about six years {Warham, pers, comm.). Recenl
status off western N America summarised by
Roberson {1980}, who listed six records ofl Alaska;
one record each Irom British Columbia and
Oregon; two records fram Caldornia. Most octur-
red Jun-Nov,

$S: Juveniles closely resemble juvenile Black-
tooted Alpatresses (p. 227) b dilter in massive
pink bill, pinkish legs, lack of white at base of bill
and in larger siza. All subsequent stages would
ditfar Irem aberrant 8lack-focled or Black-
footed x Laysan hybrids by dislinctive white pal-
ches on upperwings which become progressively
larger wilh age. See notes under old/atypical
Black-fooled Albalross {p. 227}). Morphology si-
milar 1o Wandering Albaiross. which has occurred
in N Pacitic but has underwing white wilh black
margins al all ages {juvenile and immature Short-
tailed have dark underwings). AduHls ol the two
species diller in head colour, upperwing and tail
patierns.

a2t

L. u_._»nx.moo._.mu.’_.wh._.nOmm
Diomedea nigripes

PLATE 18 Figs 44a-8dc
MAP 44

Longth 68-T4cm (27-20in.). Wingspan 193-213cm (76-84din.). tria blackish-brown. Bill colour varies: dark chepinut with
biackish base and nail to (more usually) wholly glossy, blackish-gray. Lega/iesl black.

N Pacitic Ocean; easily separated from Laysan
Albatross (p. 227) but ¢onfusion always possible
with juvenile or immature Shorl-tailed (p. 226).
Latter diflers mainty in size, bill and leg colour and,
in subsequent slages. upperwing pattern. Sexes
alike, males average slightly larger: no seasonal
variatlion ajthough old or perhaps aberrant birds
show almasi while head and paler plumage. Juve-
niles separable bul complicated by incomplele
knowledge of plumage stages and by some vari-
ance in colour ol uppertail-coverts and ventral
areas of many adults. Black-looted x Laysan hy-
brids recorded; Warham {pers. comm.} reported al
leas! live at Midway in 1980781 season.
JUVENILE: Bill and jegs blackish. Plumage wholly
sooly-brown excepl lor whilish area at base of
IMMATURE: As juvenile excepl: Body Uppertail-
coverts tipped whilish, sometimes forming indis-
tinct horsashoe over lail; undertzil-coverts vary
Irom grey to white,

ADULT (lypical): Head Mostly blackish-brown or
greyish-brown, except for narrow whilish area
around base of bill and under eye {some lack this).
Body Upperparts mainly blackish-brown. often
with mauve ¢ast, indistinctly fringed bulf-grey but
soon wearing to even colour; rump and uppertail-
coverts usually white. Underparts slightly paler,
some showing white undertaii-coverts and ventral
area. Wings As upperparls, outer primary shalts
while, Tall Biackish-brown.

ADULT {aberrant or aged): Qlien mistaken for

immature Short-tailed Aibatross (p. 226); differs
from typical Black-looted Albatross in dull yellow-
ish or dusky-pink bill and legs. Head Mostly pate
brownish-white. Body Upperpans pals sandy-
brown, lower back scaled darker, rump and
uppertail-coverts whiter. Underparts variable, oc-
casionally almost wholly dirty-white excepl lor
indislinct band across upper breast. Wings Up-
perwings as upperparts. distal third blackish (lacks
white patches of Shorl-lailed Albalross). Under-
wing variable, sometimes whitish. Teil Blackish
above, accasionally white below.

FHJ: Typical albatross 12z, with large hooked bill
and long sabre-like wings. Rarety seen from land,
except al colonies; regularly lollows ships. attands
trawlers.

DM: Formerly mora wigespread: breeds onistands
in central and western Pacilic, chiefly Leeward
chain of islands and atolls of Hawaian archi
pelago. Marshall I$ and Johnsion i.: aiso at Tori
Shima where breeds alongside Short-laiied Atba-
tross (p. 226). Returns to colonies Qct/Nov: egg-
dates Nov/Dec; ledging and departure mainly Jul,
disparsing over much ol N Pacitic from Taiwan lo
Bering Sea ang E to Baja California. The only
albatross seen regularly oft Pacitic coast of N
America. Young birds probably remain in these
areas lor lirst 3-4 years before returning to natal
colonies.

5S: See notes under Short-tailed Albatross.

h. LAYSAN ALBATROSS
Diomedea immutabilis

PLATE 15 Fig. 45
MAP 45

Length 79-81cm (31-32in.). Wengspan 195-203cm (77-801n ) ins dark. white lower i Brtlvanas hgRl Qrey with garker irp

and base or yellowish with grey lip. Legs/fesl flesh-pink

Northern Pacilic Ocean; the only dark-backed al-
batross of the region with white head and under-
parts. Sexes alike: no seasonal varialion. Juve-
niles barely separable (hence immuiabilis), al-
though bare parls probably greyer. Atbinism and
hybrid Laysan » Black-looted Albatrosses repor-
ted (Palmer 1962. Fisher 1972, Warham, pers.
comm.).

PLUMAGE: Head Mainly white. lores dark grey or
black. sides of face often grey {(al close range).
Body Upperparts: maalle, scapulars and back
plackish, rump white. Underpans white or
yellowish-while. Wings Upperweng blackish above,
primary shalls white; browner in warn plumage.
Underwing mainly white with narrow, irregular
margins broadest at carpal and primary lips; while
coverts show irregutar blackish streaks (varies
individuatly). Tall Greyish.

FHJ: The only dark-backed albatross regularly
occurring in N Pacilic with while head and under-
parts. Occastonally follows ships. Appearance re-
sembles Soulhern Oceans mollymawks but, ualike
that group. 1eet project slightly beyond Lail in thight.
DOM; Although lormerly widespread throughout N
Pacilic, numbers decimated in early parl ol 20th

century and during Second World War when some
colonies exterminated. Untl recenily known 10
breed only in central Pacific on northwest
Hawaiian c¢hain. mamnly al Laysan., Midway.
Lisianski Is. Pearl and Hermes Reel See Palmer
(1962} lar minor breeding stations. Has recently
nested at Kilauea Point, Kauail.. Hawai. Kurata (in
Hasegawa 1978) recently reported breading south
of Japan at Bonin ts, the only modern record ol
breading away from Hawauan chain. Returns natal
islands Oct onwards: egg-dates Nov/Dec: Nedging
May. Rarely seen olff breeding stalions during
summer. Posi-breeding range E to Nonh America.
where regular bul scar¢e off California and Wash-
ington: gccurs N 1o Aleutians and W lo Japan.
Southern limits of pelagic disinbuion poorly
known. Non-breeders scattered over N Pacilic
ithroughout year.

S$5: Although most abundant N Pacific albatross,
scarcer off western N America than wholly dark
Black-footed Albatross. Adult Short-tailed has
white back; see under thal species (p. 226) for
diterences at other plumage stages.
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Plate 28

LARGER SHEARWATERS AND PETRELS

102

102

92

92

93

93a

b

95

BULLER'S SHEARWATER 46/97cm
other: New Zealand/Grey-backed Shearwater
Putiinus bulleri PO MAP 102 Text page 260

Large, slender-bodied shearwater with striking upperparts paltern;
unlike any other Pacific shearwater. Beware of Plerodroma externa
group (p. 246).

GREY PETREL 48/120cm
other: Brown Petrel, Pediunker, Great Grey Shearwater
Procellaria cinerea SO MAP 82 Text page 254

Large; combination of ash-brown upperparts and white underparts with
grey underwings and undertail-coverts diagnostic. See also Cory's
Shearwater, Atlantic and White-headed Petrels (p. 257, p. 240, p. 238).

WHITE-CHINNED PETREL 55/140¢m
other: Shoemaker/Cape Hen
Procellaria aequinoctialis 5O MAP 93 Text page 255

P.a. aequinoctialis: Large, blackish-brown petrel; unmarked ivory-
coloured bill and whitish chin diagnostic. Readily identifiable throughout
most of range, but beware of 95 in Australasian region.

P.a. conspiciliata: Southern Atlantic; differs in more extensive white on
sides of face.

WESTLAND PETREL 51/137cm
other: Westiand Black Petrel
Proceliaria westiandica RR MAP 85 Text page 256

Ressmbles 93a in all respects except for black tip to bill; obviously this
is hard to ascertain al sea. Parkinson’s Petrel (p. 255) is smaller with
more delicate bill.

o g 2
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Plate 30
DARK SHEARWATERS

@ mrmm:._uoo._.momzmbms.»._.mmnu:omna
@ other: Pale-footed Shearwaler
Pultinus carneipes PO. 10 MAP 99 Text page 258

99 Large, whelly blackish-brown shearwater slightly larger than 101 below:
wings held straighier, not bowed and well lorward. tn good light. bases
of primaries on underwing silvery (Fig. 8. p. 259). Bill colour diagnoslic.

»_ On— WEDGE-TAILED SHEARWATER 43/101cm
Puflinus paciticus TPC. TIO MAP 101 Text page 259

101a DARK MORPH: Large. whally blackish-brown ghearwater with disunctive
buoyant flight: broad-based wings heid bowed and well forward. Wedge-
shaped tail often hard 1o discern at sea except when fanned, bt
appears longer-tailed than 99,

101b PALE MORPH: Paler brown above: underparts and underwing moslly
while; sides of breast, flarks, inner underwing-coverts and underiail
coverts mottled with brown.

101c DARK MORPH (warn plumage). Upperwing coverts paler forming pale
bands across inner wing.

._ o“w SO0OTY SHEARWATER 44/99cm
! Puffinus griseus PO, AO, 0 MAP 103 Text page 260

103 Medium-sized, sooty-brown shearwaler with white underwing, variable
in extent, normally appearing as a white flash when at distance. Wings
propertionately long, rather narrow and swept back, contrasting with
small head and heavy body. Flight swill, wing aclion stiff, often fast.

A L. SHORT-TAILED SHEARWATER 42/98¢m
O other: Slender-billed Shearwater
Pullinus tenuirostris PO MAP 104 Text page 261

104 Closely resembles 103: slightly smalter size apparent only if seen
together. Underwing narmally greyer without white coverts but variable.
Main distinction is sherter bill. in winter quarters some shori-tailed
appear 1o have indistinct caps, whitish chins and average darker, more
velvety-brown on upperparts than 103.
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subspecies. aithough some authors consider
creatopus & southern form of Flesh-footed Shear-
waler (p. 258}

PLUMAGE: Head Mosily greyish-brown, merging
into whitish chin and throat. Body Upperparts
unitorm grey-brown. Underparts mainly white;
flanks and underail-covarts mottled brownish,
Wings Upperwing mostly uniform grey-browmn:
primaries and secondaries darker. Underwing:
covens mollled gréy and white, wilh broad, ili-
defined dark margins and lip. Tall Blackish-brown.,
NOTE: Extent of mottling on underwing and flanks
variable.

FHJ: Large, variably pfumaged species. Flight
languid and unhurried with slow wingbeats inter-
spersed with low glides; In high winds swilter and
stronger, banking in high broad arcs. Solitary or
gregarious, often with other migratory species;
prefers shallow shelf water.

OM: Eastorn Pacilic; breeds Mocha and Juan
Fernandez las off Chile. Returns to colonies
Nov/Dec; egg-dates Dec/Jan, ltadging and dis-
persal begins Mar/Apr, birds moving N along
western coasts of South America towards North
Amaerica. Present off California and Oregon
Apr—Nov, soma moving N to Gull of Alaska: peak
figures occur from late Jul 1o late Qct, only a lew
remalning during winter months. Siragglers W to
Hawaiian and Line I3,

$8: Beware double dark morph Northern Fulmar
(p. 235) oft NW America. On migration present
species’ range overlaps with Wedge-tailed Shear-
water [p. 259): beware especially pale marph of
Westlern Mexico, very similar in appearance in-
cluding variable mottling on underwing-coverts and
flanks; present species much heavier and broader-
winged with more lumbaering fiighl (Stallcup, pers.
comm.). See also Black-vented Shearwater (p. 264}

@@ FLESH-FOOTED SHEARWATER
othar: Palg-tocled Shearwaler
Puffinus carneipes

PLATE 20 Fig. 99

MAP 99

Langth 41-45cm {16-18in). Wingspan 99-106cm [39—42in ). Iris brown. Biif pale horn, culmen and tip black. Legs/leel

Hesh-pink.

indian and Pacific Oceans: range overlaps with
Wedge-tailed Shearwater and Parkinson's Petrel
{p. 259. p. 255). Sexes alike: no seasonal variation.
Adulls and juveniles alike. No subspecies. Can-
sidered con-specilic with Pink-footed Shearwater
{p. 257) by scme authors.

PLUMAGE: Hoad and Body Wholly brownish-black.
Wings Similar. but blackish primaries on upper-
wing lorm dark ‘triangles’ at wingtips in good light.
Underwing mostly very dark brown; in good light
bases of primaries silvery (see Fig. 8, p. 259).
FHJ: Large broad-winged species resembling
Pink-fcoted Shearwater in jizz. Flight progression
slow, unhurried, long glides on stiff wings broken
by slow eflortlass flaps. wings rising and falling
well above and below body. In higher winds flight
assumes typical shearwater careening. Dives well;
also feeds by skimming surface wilh pink feet
extended to tread water between shallow belly-
flops; often gregarious at sea.

DM: Transequatorial migrant with populations In
twe main localities, migrating to separate regions.
In SW Pacitic Ocean breeds Lord Howe i, and
oifshore islands of New Zealand from Hen and
Chicken s S te Cook Strait, Returns to colonies late
Sep: egg-dates Nov/Dec; fledging and departure

Apr/May moving Ninto Pacific past Japan lo wintar
N of subtroplcal convergence. Some move E to
western North America. where a few recorded
annually Jul-Dec from British Columbia S 1o Cal-
ifornia. Status off Baja Calilornia requires clarifi-
cation; pastrecords may refer 1o Parkinson’s Pelred
{see Jehl 1974}, In Indian Qcean breeds St Paul |
and islands olf soulhern coas! of Western Ausiralia
from Cape Leevwin 1o Recherche Archipelago,;
breeding and departure as lor Pacihic breeders bul
moves W across Indian Ocean to Mascarenes and
Seychelles lo winter in Arabian Sea; some accur S
1o Agulhas Current olf South Africa, more rarely lo
Benguela Current, Some non-breeders of both
groups remain in wintering quarters throughout
year,

§8: Larger than Short-lailed and Sooty Shear-
waters (p. 261, p. 260) with darker underwing and
diagnostic bill. From slightly smaller but broad
winged dark phase. Wedge-tailed Shearwater p.
259) by bt and underwing colour and by wings held
straighter, not bowed and wetl forward. White-
chinned Petrel (p. 255) larger, heaviar-billed, and
feet project slightly beyond tail. See also juvenile
Heermann’'s Gull (p. 331} it off Calitern

GREAT SHEARWATER
other: Greater Shearwanler
Putlinus gravis

10

Langin 45-53em (18-21in.}. Wingspan 100-111cm {39}-44in.).

Atlantic Qcean; range avariaps with Cary's Shaar-
water and Black-capped Petrel (p. 257, p. 239).
Sexes alike: no seasonal variation, but during
moult {Jul/Aug) most show white across
upperwing-coverts. Juveniles as adulls although
sormewhal greyer with paler feather adgings;
photographs supplied by Ketlow [pers. comm.)

-l e

PLATE 29 Flgs 100a-100b

MAP 100
iris brown. Bill biack. Legs llash. ouler webs brown

showed some {juvanilas?} oft Bermuda with whaolly
brown hindnecks. No subspacies.

PLUMAGE: Head Cap brown {(appears black at
sea}; remainder. including hindneck, mostly white.
Body Upperparts: mantle, back, scapulars and
short uppertail-coverts dark greyish-brown faintly
edged grey-buff, long uvppertail-coveris white,

forming conspicuous horseshoe over tail. Under-
parts mostly white excep! for brownish sides of
breasl, blackish-brown belly patch and undertail-
coverts. Wings Upperwing: primaries, thair cov-
erts, and secondaries blackish; remainder as
upperparts. Underwing mostly white; coverts mark-
ed with brown, forming broken diagonal across
covarlts, Tall Btackish.

FHJ: A large, powerful specias. Flight sirong and
purposelul with quick beats, wings held more stiffty
than Cory's Shearwater {p. 257} and usually
straighter, not bowed. in high winds rapid and
bounding. Attends trawlers, where noisy and ag-

begin irangequatorial rmigration in Apr, maving NW
to eastern littoral of South Amaerica. and then N
passing Bermuca May-Jul (Pellow. pers. comm.}
to reach Grand Banks ares off Newfoundiand
Jul/Aug. Many penetrate N to about 66°N before
moving eastwards past Greenland to NE Atlantic
seclor, where relatively abundant off SW lrsland
Sep/Oct; casual oft Scandinavia and in North Sea.
Mast have departed from North Atlantic by Nov, but
there appears to be a non-breeder siaging area in
western North Affantic during late auvtumn with
ftocks of up 10 200,000 oft Cape Cod, Massachusails
{Powers and van 08 1379). Only Pacilic record is of

gressive sounding like fighting cats. Often plunga-— single bird in Monterey Bay, Calfornia, Feb 1979

dives from the air, 6-10m above surface; also
pursuii-dives Irom surface.

DM: Breeds in southern Allantic Ocean at Nightin-
gale and Inaccessible Is, Tristan da Cunha; and at
Gough |, Numbers appareantly increasing, some
estimates of numbers on Nightingale |. having
risan from 2 to 4 miltion. A pair found breeding at
Kidney |, Falklands. may represent a hitherto
unknown small colony (Woods 1975) or, equally,
the beginning ol a range expansion. Relurns to
colonies Sep onwards; egg-dates Nov; ledging
and dispersal ol juveniles begins May. Adults

(see Roberson 1980). Has been recorded Wol Strail
of Magallan.

§5: Separated rom Cory's Shearwater {p. 257) by
distinctly capped appearance. white naps, band
over lail and different underwing patiern, dark
belly patch difficult 10 obsarve at sea but, il seen,
diagnostic. Ol eastern North America Black.
cappad Pelrel (p. 239) has broad white rump patch,
ditarent underwing pattern and fast, swooping
flight. Beware distanl views of Northern Fulmar
{p. 235). see notes under that speacies.

.— O Emcom.qh_rmcmzmbxiquz
Pullinus pacilicus

PLATE 30 Figs 10181010
MAP 101

Lengih 41-46cm (15-181n.) Wongspan 97-104cm (38-4tin.} hes brown Bill dark pray. Lagsifes fiesh-whils.

Tropical Pacilic and IndianQceans; range overlaps
with Flesh-fooled and Pink-fgoted Shearwalers (p.
258, p. 257). Sexes alike: no seasanal varialion but
upperwing-coveris sometrmes wear paler. Juve-
niles and adufts alike. No subspecies; polymor-
phic, occurs in two colour morphs with individual
variation {beware!}.

DARK MORPH: Wholly blackish-brown, primaries
and tail darker.

PALE-MORPH: Head Crown, nape andsides of face
brown, chin and throat white. Body Upperparts
pales brownthanin dark morph, Underparts mostly
white, sides of breast, flanks and undertail-coveris
mottled with brown. Wings Upperwing as dark
morph. Underwings mostly white: axillaries and
margins brown. Tail Brown.

FHJ: Fairly large shearwatler; experienced ob-
servers will notice bowed wings held slightly above
body and well lorward lo impart characleristic jizz.
Wings broad. particularly secondaries, primaries
short, rounded at lip. Tail shape not reliable
character though imparling more slender appear-
ance to body. Flight in £F5 or below drifting,
unhurried, wilh slow llaps fotlowed by short
vpward glide belore banking down to watar; olten
circles at low speed; in higher winds swilter,
bounding. wings remaining bowed and well
forward.

DM: Tropicai Pacific and Indian Oceans, breading
in lormer from Pescadores (near Taiwan) and
Bonin and Vglcang is throughout most of tropical
and subltropical Pacific from Barrier Reelislands of
Australia E to Revilla Gigedo |8 ofl Mexico and SW
to Pitcairn group. InIndian Ocean sector breeds ol
Madagascar, Seychelles, Amirante, Mascarene,
Cargadas Carajos Shoals, Chagos Archipelago,

S Rt SIS

Cocos [Keelng) I8 and on islands off Western
Austrabia. Egg-dales vary wilh locality. Tropical
populations probably non-migratory. Some sub-
tropical populations range widely throughout tropi-
cal parls of Indian and Pacitic Oceans. Qisttbution
probably hinked with preference lor warm wales.
Now recarded annually off South Alrica (Sinclair.
pers. comm.).

§S: Differs Irom Filesh-looted Shearwaler (p. 258)
in bill colour. darker underwing shalts. broad
pases to wings and characteristic buoyant, drifting
flighl with wings held bowed and well forward.
From Jouanin's Petrel {p. 254) by ihght, jizz and
much larger si1ze, longer gray bili and pale lags.
Pale phase dillers from Buller's Shearwater (p.
260) by lack of cap. unitorm upperparts and under-
wing markings. Rangs overlaps with larger,
broader-wingad Pink-footed Shearwater (p, 257) off
W Mexico,

Fig. §. P. carnmipas has whiish basas 1o underside of
primars and in flight wings normally held straghter,
By comparison P. pacificus has wholly dark underwing
and holds wings bowed and wall forwarg 1f saen, bill
colaur 0l P. carnerpes diagnoshc

P pauhicus
P. carne:pas
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l— ON BULLER'S SHEARWATER

Puflinus butleri

Length 46cm (18in). Wingspan 97¢m (38in). iris brown
axiramilies.

Breeds New Zealand sector, migrating E across
Pacilic 1o the Americas. Range overlaps with Pink-
footed and Wedge-taifed Shearwalers {p. 257, p.
259). Sexes alike; no seasonal varialion, Juveniles
and adults alike, No subspeci¢s.

PLUMAGE: Head Blackish-brown cap; remainder
white. Body Upperparts moslly brownish-grey,
edged buff-grey, imparting frosted appearance
shading to blackish-brown across rump. Under-
parts white. Wings Upperwing greyish-brown with
conspicuously pale greater coverts, and striking,
blackish W pattern linkad acress rump (an excel-
lant character found 1n ng other shearwater).
Underwing white with narrow blackish margins.
Tall Blackish.

FHJ: Large, slender-bodied shearwater with strik-
ingly patterned underparts and graceful,
measured flight. Jizz recalls Wedge-tailed Shear-
water. in low winds llight recalls that of smatler
albairpsses, with siow, measured wingbeats and
long plides closeto surtace; in higher winds arcsin
graceiul, eltartless progression with little tapping
{a stunning species). Feeds by brielly alighting 10
pick offthe surface or submerge head, Gregarious,
often lorms small llocks al sea.

PLATE 28 Fig. 102

other: New Zealand/Grey.backed Shearwater

MAP 102

. Bill blue-black. darker at tip. Legs/leel pinkish, black a

DM: Transpacilic migrant breeding at Poar Knights
Is, New Zealand, where population has undergone
massive expansion in recent years. Returns to
colonies Aug/Sep; egg-daies Nov/Dec; fledging
and dispersal begins Apr. birds moving to Tasman
Sea and then E across Pacific. Littte known of
movements and roules bul it gccurs from Val-
paralso. Chile, Nto American Pacific coasl, where
regular off Calilornia from late Jun through Nov,
Range extends N to QOregon, Washinglon and
British Columbia; occasionally Alaska, Numbers
vary year to year, apparenily governed by waler
temperature and salinity; peak count off Qregon up
to about 1,000 per day. Small numbers remainin NE
Pacilic Ihroughoul norlthern winter. Not recordedin
Australia until 1854; since lhen several tound in
burrows on islands olf New South Wales but
breeding nol yet proved (see Servenly af af. 1971}
Some remain S during auvstral winter (Fullagar and
van Tets, pers, comm.}

§5: Boldly patterned vpper surfaces contrasting
with while underparts separate (his gpecies from
all other Pacific shearwaters. Beware Pterodroma
gxfarna group (p. 246).

A Ow S00TY SHEARWATER
Puffinus griseus

PLATE 30 Fig. 103
MAP 103

Langth 40-4Bcm (16-18in)). Wingspan $4-104cm (37-41in.). Iriz brown. Bill dark grey. Lags/fest blackish.grey.

Wide-ranging in Paclfic and Allanti¢c Oceans; range
overlaps with Short-tailed Shearwater and Great-
winged Petret {p. 261, p. 237}, See also Karguelen
Patrel {p. 242) and, in North Atlantic, Balearic
Shearwater (p. 263). Sexes alike; no seasonai
variation. Juveniles and adults alike. Partial aibin-
Ism occasionally reported; beware especially sym-
metrically partial albinistic Sooly Shearwalers,
which can suggest Cape Petrel (p. 236) (Statlcup
1976). .

PLUMAGE: Head and Body Moslly sooty-brown;
chin and throat greyer, underparts slightly paler.
Wings Upperwing mostly sooly-brown, primaries
and secandaries darker. Underwing brownish-
black wilh silvery coverts, variable in extent, norm-
ally showing as white wing-flash; alypical shows

taston and Deceit 18 near Cape Horn; perhaps also
on islands off southern Chile. In Australasian
ragion smail numbers breed on islands ofl New
South Wales and SE Tasmania. Principal colonies
situated off New Zealand at Snares, Auckland,
Campbell, Chatham, Antipodes and Stewarl s, and
islats in Foveaux Strail; smaller numbers at Mac-
quaria |. Returns lo colonias Sep—Nov; egg-dates
Nowv/Dec. fladging and departura Mar-May. Most
South American breeders depart N into Pacilic
reaching Monterey Bay, California, where com-
monest shearwater Jul-Nov when tlocks of several
million olten seen from shore. Many continue N {o
Alaska. Relurn migration begins Avg. peak num-
bers off Ecuador and Peru Qc¢i/Nov. Propor-
tionately lewer migrate northwards along eastern

mostly grey underwing (see Shor-lailed Shear-, . South America to reach Atiantic coasts of USA and

water, p. 261). Tall Blackish-brown.

FHJ: Wings long. narrow, with back-swept posture
and rather heavy body imparting characteristic
jizz. Flight normally strong and diract, lwo to eight
quick, stiff-winged flaps on ascending lack fol-
lowed by long glide: in higher winds fast and
careening. A gregarious species ollen seen in
huge, loose tlocks during migration in Pacific, less
s0 N Atlantic. Plunges head first from about 1m with
wings open, submerging for shost perieds. Does
not normatly follow ships; attends trawlers.

DM: Transequatorial migrantin Pacific and Altantic
Qcear-  -aeds off South America at Staten, Wol-

Canada in Jun. Disperses eastwards across N
Allant:c Jul; present European walars Aug-Nov,
wilh peak daily figures olf NW Spain (Eslacia de
Bares) around 3,000 {Huyskens & Maes 1971).
Small numbers recently racorded E Medierranean
Aug-Dec (H Shirihai, pers. comm.). Australasian
breadars move rapidly N and E past Japan lo reach
Alaska Jul/Aug. Non-breeders occasionally
remain N of Egualor in both oceans. Common
inshore migrant off western South Airica bul ori-
gins unclear; most tikely from Soulth America but
may also be non-breeders observed moving W
along Austratian Antarctic coas! in late summer

{see Serventy et al. 1971). Now recorded almost
annually Elal, northern Red Sea {Krabbe 1979),
suggesting hitherto unknown movements of small
numbers inte narthern Indian Qcean, $5aome may
remain § during austral winter {see Fultagar &
van Tets 1976). .

$5: Sea noles under Short-tailed Shearwater (p.
261). Does nol bound in such high broad arcs as
Greal-winged Petrel (p. 237}, which has stubby bill,

o

broader wings, darker underwing. See 8130 Fleah-
footed and dark phase Wedge-tailed Shearwaters
(p. 258, p. 259). In North Attantlc dark race of Manx
Shaearwater P. puffinus mauretanicus (p. 263) as
large, sometimes as dark, a8 . griseus but under-
parts show some white with dark undertail-coverts;
wings appaar shorter, less swepl back. Sea also
notes under skuas/jaegers {p, 323).

-— o SHORT-TAILED SHEARWATER
alher: Slendec-billed Shearwater
Puffinus tenuirosiris

PLATE 30 Fig. 104

MAP 104

Langth 41-43cm [16-17in.), Wingspan 97-100cm (38-393in.). Iris brown. ill, fegy/fnat blachish-grey.

Breeds off southern Australia, migrating N to
Alaska and western coasts of North America.
Range overlaps with Sooty Shearwater and Greal-
winged Petrel (p. 260, p. 237). Sexes alike; no
seasonal variation but plumage may wear rather
gray with faint capped appearance on crown. No
subspecies. Partial albinism recorded.
PLUMAGE: Head and Body Maostly sootly-brown,
underparts slightly paler. Wings Upperwing: sooty-
brown, primaries and secondaries darker. Under-
wing normally brownish-black with dull grey cov-
erts but variable, some with whiter coverts (beware
Sooty Shearwater, p. 260). Tail Blackish-brown.
FHJ: Gregarious, resembling Sooty Shearwater in
habils and jizz, At close range bill shorter than that
species. Sometimes lollows boats.

DM: Pacilic transequatorial migrant; breeds in
huge numbers Bass Strait, and off Tasmania, New
South Wales. Vicloria and § Australia; perhaps
also in W Australia in Recherche Archipelago
(Fullagar & van Tels. pers. comm.). Returns o
colonies late Sep; egg-dates Nov/Dec; lledging and
departure Apr/May, moving rapidly NE Into Pacific
past Japan lo reach main wintering area off
Aleutlan Is mig May/Zfun. Some move N to Bering
and Chukchi Seas; common Bering Strait Jul,
occurring off Barrow till late Sep. Smail numbers

move E to westarn coasts of North Amaerica, whare
uncommon leom Washington S to Calilornia, most
oceurring Nov-Feb (Stalicup 1976). A few non-
breeders remain in Alaskan waters throughout
winter to 30°N. Rapid relurn movemant mainly
through central Pacilic. beginning Sep and com-
pleting vast figure-of-8 movement to reach Aus-
tralian coast Oct/Nov, whars peak counts 60,000
per hour off New South Wales (Carter & Barton, in
Fullagar 1978). Stragglers have reached India,
Macquarie |. and west coast of New Zealand. Status
off W Thaitand, whera known from two birds
captured live at sea off Phuket i, requires clarifi-
cation; fishermen repor that this (or dark shear-
water ol some species} occurs ot W Thailand in
reasconable numbers (P Round, pers. comm.; see
atso Frith 1978).

§8: Ditficult 10 separate from Sooty Shearwater (p.
260) at any range. Main diagnostic feature is
shorlar bill and, usually, greyer underwing-coverts
{Fullagar & van Tets, pers. comm.}. in winter
quarters Short-tailed appear darker, mord evenly
coloured than Sooty, some with indistinct caps and
whitish chins. See also Wedge-tailad, Flesh-looted
Shearwaters and Great-winged Petrel (p. 259, p.
258, p. 237).

HEINROTH'S SHEARWATER
l_ o Pullinus (therminiari) heinrothi

Length 27cm {10)in.}. Wingspan not recarded. lris brown.

Known only from seas ofl Rabaul, New Britain,
tropicat westarn Pacitic Ocean; range probably
overlaps with migrating Shart-tailed Shearwaters
{p. 261}. Sexes prebably alike; no seasonal vari-
ation but marked individual variation in ameunt of
while on underparts. Juveniles and adulis alike. A
little-known species; the following descriptions are
based on notes supplied by Dr G Mauersberger
(pers. comm.} after examination of six skins in the
Berlin Museum {in¢luding the lype spacimén). No
subspecies bul considered conspecilic with
Audubon's Shearwater by some authars,

PLUMAGE: Head Sooly-brown; chin and throal
someatimes greyer. Body Upperparts sooly-brown.
Underparts variable; either wholly sooty-brown (a
fittle paler than upperparls), or with small white
tlips across lower breast forming distincl patch,
which, in ong specimen, extanded 10 lower belly.

PLATE 31 Fig. 105
MAP 105

Bilt blackish. Lags/fee! [lash-pink.

Undertail-coverts in all types sooty-brown. Wings
Upperwing sooly-brown. Underwing white with
variable dark margins and tip.

FHJ: Unknown.

OM: Known only from seas near Rabaul, New
Britain. Breeding islands as yel undiscovered but
Dr Mayr (pers. comm.} reporis that ‘one recenlly
flew into & light in a mountain village on Bougamn-
ville, Satomon Islands, and there seema little doubt
ihat it breeds there'. Breeding dales and pelagic
distribution unkngwn.

§8: Combination of small size, white on underwing
and (il present) on belly should impart appearance
distinct from transient Short-tailed Shearwater {p.
261).

T
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¥ey To Identification of Designated Bird Species in Squid Fishery Area
Patrick J. Gould, June 1, 1989,

SPECIES* BACK BELLY BILL FEET SPECIAL MARKS

DA (A) white white pink pale very large bill.

pa (1) dark white pink pale very large bill, white
patch on upper wing.

DN dark dark dark dark may have white around bill
and on rump.

DI dark white grey pale bill may tend to yellowish.

FG (D) dark dark yellow varies bill short/thick stubby,

whitish triangle in outer
wing. Appears bull-headed.

F¢ (L) gray white yellow varies bill short/thick stubby,
whitish triangle in outer
wing. Appears bull-headed.

PS dark dark pale pale large bill.
PG dark dark dark dark irregular white patches in

underwing. Bill and body
somewhat larger & heavier

than ST.
5T dark dark dark dark underwing uniform silvery,
may look white in reflected
light.
PFB gray white dark pale dark cap, dark "M" on top
of wings. Bill slender.
Lc (4) dark dark red orange bill large, triangular.
LC (I) dark grey dark pale bill small, almost stubby.
pfb (4) dark white yellow orange bill large, triangular,
tipped with red.
Faft (1) dark white dark pale bill small, almost stubby.
oL dark dark dark dark white rump patch.

*: Species arranged from largest to smallest: DA (Short-tailed
Albatross); DN (Black-footed Albatross; DI (Laysan Albatross); FG
(Northern Fulmar); PS (Flesh-footed Shearwater); PG (Sooty Shearwater};
ST (Short-tailed Shearwater); PB (Buller's Shearwater); LC (Tufted
Puffin); FC (Horned Puffin); OL (Leach's Storm-petrel).

A = adult; I = immature; D = dark phase; L = light phase.
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wx¢ TO GREBES (Cont.)

Width and height of bill at base similar, tip may be siightly up-

turned; tarsus 38-44.5 mm. In winter, dark of cap extending

below eye; in breeding plumage, neck and upper breast black, some
chestnut on flanks. EARED GREBE

TO ALBATROSSES

Body, head and neck white or mottled white and dark brown. 2

Entirely dark brown. _ 3

Area of back between wings white or mottled white and dark brown;
culmen 120-145 mm; bill depth measured at anteriaor edge of nares,
34-35 mm; tarsus 91-101 mm; wing length 518-555 mm.
SHORT-TAILED ALBATROSS, adult

Area of back between wings entirely dark; culmen 99-114 mm; bill
depth 24-34 mm; tarsus 78-86 mm; wing 470-510 mm,
LAYSAN ALBATROSS, adult and immature

Bi11 and feet light tan or yellow; measurements as in 2

SHORT-TAILED ALBATROSS, immature
Bi11 and feet black or dark brown; culmen 94-113 mm; bill depth 29-
40 mm; tarsus 80-95 mm; wing 485-533 mm, 4

Considerable white on face. BLACK-FOOTED ALBATROSS, adult

No (or only a very small amount of} white on face,
BLACK-FOOTED ALBATROSS, immature
sub adult, or young adult
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KEY TO PETRELS

3 1

5 ]

SI

Bi1l length <18 mm; wing length <180 mm; tarsus <30 mm OR if 33-37
mm then feet with yellow on webs; tarsus decidedly longer than middie
toe with claw {STORM PETREL). 2

Bi11 »25 mm; wing >200 mm; tarsus »38 mm OR if 33-37 mm then feet
are entirely black; tarsus not longer than middie toe with ciaw. 10

Body, head and neck light to medium biuish-gray; wings with blackish
flight feathers but with gray coverts. FORK TAILED STORM-PETREL

Bedy, head and neck blackish-gray to sooty brown, except for rump
which may or may not be white and secondary upper wing coverts which
may or may nat be distinctly buffy. 3

Wing length >165 mm; tarsus 29~33 mm but if close to 33 mm then feet
entirely black and no white on rump. BLACK STORM PETREL

Wings <162 mm; tarsus 25-33 mm but if close to 33 mm then webs of
feet with light (yellow) spots and with white feathers in rump, flanks

and under tail coverts. 4
At Teast some white on some rump feathers (upper tail coverts). 5
to white on any feathers of rump or flanks. 3

Tarsus >30 mm; light (yellow) area on webs of feet; some and usually
many under tail coverts white. WILSON'S STORM PETREL

Tarsus <26 mm; feet entirely black; under tail coverts not white, 6

Upper tail caverts white to the tips including central two (feather

shafts dark); tail short, longest tail feather {from skin to tip)

56-57 mm; longest (central) white rump feathers extend about 2/3 the

tength of the tail (Fig. 19 b}; culmen often <12.9 mm (10.6-14.0 mm)}.
GALAPAGDS STORM PETREL

Rump extensively white with most of the longer upper tail coverts

in center of rump having dark tips except perhaps the most central

ones which may sometimes be entirely white or entirely dark OR only

a few feathers on either side of rump have some white (sometimes

confined to one white spot on one feather on either side); longest

rump feathers extend only about 1/2 the tail length (Fig. 19 a). 7
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-3 PETRELS (Cont.)

Two cantral-mast upper tail coverts within the largely white rump
patch completely dark or partly dark OR only a few feathers on
either side of rump with at Teast some white; shafts of white rump
feathers dark; bases of outermost tail feathers usually dark, but
if white, then only for about 1 cm.
LEACH'S STORM PETREL, Tight phase

The several longest upper tail coverts in center of rump white
but with dark tips; shafts of white rump feathers white; Tateral
tail feathers white at base for 2.5 ¢m or more.
HARCOURT'S STORM PETREL

Coloration blackish-gray all over {not brown), particularly on
ventral surfaces of wings; upper wing coverts not distinctly
buffy (only slightly, if at atl). 9

Coloration brown, particularly under wing coverts; upper wing

coverts very decidedly buffy forming a bar running diagonally from

the body to the wrist (not including scapulars); north of Pt.

Conception almost all with wings >144 mm {very rarely te 142 mm long).
LEACH'S STORM PETREL, dark phase

Wing length <130 mm; bill length <12 mm: central tail feathers longer
than or as long as outer ones (i.e., tail wedge-shaped or square, not
forked); upper tail coverts {rump feathers) extend about 2/3 the length
of tail feathers (Fig. 19b). LEAST STORM PETREL

Wing 131-142 mm (very rarely to 345 mm); bill 13-15 mm; tail forked;
upper tail coverts extend only about 1/2 the length of tail feathers
(Fig. 19a). ASHY STORM PETREL

Back, mantie of wings, and rump boldly checkered biack and white;
broad black band at tip of white tail. CAPE PETREL

Coloration not as above. 1

Underwings white with a broad black bar running from wrist to

"armpit"; breast white but belly charcoal gray; bill black, <29 mm

Tong and heavy in proportion (not slender; Plate 5); tarsus <38 mm.
SCALED (MOTTLED) PETREL

If underwings white then without the broad black bar referred to

above; if breast white then belly white also; bill brown, yeilow,

hern color or pale, *29 mm but if 25-30 mm then especially slender;
tarsus >42 mm. 12
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KEY TO PETRELS {Cont.)
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15!

16

16°

17

17!

Bill Jarge and thick, nasal tube prominent, about 40% of bill
length (Plate 5); lower mandible not decidedly hooked at tip;
body stocky; tarsus rounded in gross-section. 13

Bill slender (especially when viewed from above}, nasal tube
about 25% of bill length (Plate 6}; lower mandible hooked; body
slender, torpedo-shaped; tarsus flattened laterally when viewed
in cross-section. 15
Underparts of body white. 14
Underparts of body 1ight gray to dark brown.

NORTHERN FULMAR, dark phase

Crown, nape and hind neck Tight gray; underside of head and neck

white. NORTHERN FULMAR, intermediate phase
Head and neck white. NORTHERN FULMAR, 1ight phase
B8elly white or partly white. ‘ 16
Bird entirely dark, except bill and feet may not be dark. 19

Wing Tength 270-300 mm; tail decidedly wedge-shaped; under tail

coverts white; fnner webs of primaries Targely white; in fresh

plumage, back light to medium gray; a prominent dark "W" pattern

visible when both wings are extended (not evident in worn plumage).
BULLER'S SHEARWATER

Wing <270 mm QR greater than 300 mm; tail not decidedly wedge-
shaped; under tail coverts dark; inner webs of primaries dark;
back brown, never a "W" pattern over wings and mantle. 17

Wing <270 mm; bil) black along top and at tip, remainder bluish-
gray; legs and feet 1ight (flesh-colored) but with outer side of
tarsus and outer toe black.
COMMON SHEARWATER (See Species Accounts)

Wing >300 mm; bi13 largely straw-colored except darker along top
and at tip; legs and feet entirely light {flesh-colored) but tending
toward brown along outer toe. 1&
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o. "I PETRELS (Cont.)

19'

20

tnder tail coverts white; feathers of forehead, face and sides of

neck white each with a central dark streak running along the shaft

giving a streaked appearance to these areas; coloration of biil

warm tan. STREAKED SHEARWATER

Under tail coverts dark; feathers of forehead, face and sides of neck
usually dark but sometimes whitish and broadly tipped with dark
coloration imparting a speckied appearance to these areas; straw-

colared bill lighter than 18. PINK-FOOTED SHEARWATER

Bill straw-colored; feet and Tegs light-colored (pinkish in fresh
specimens); wing length 298-333 mm, FLESH-FOOTED SHEARWATER

Bi11 and feet dark {black to brownish or biuish); wing 263-320 mm, 20

Wing linings (under wing coverts) generally brown; small {wing
263-290 mm, culmen 29-35 mm). SHORT-TAILED SHEARWATER

Wing 1inings usually light gray, in some cases aimost white; largar
{wing 280-320 mm; culmen 3B8-48 mm). SO0TY SHEARWATER

Figure 19. The length of upper tail coverzs (rump feathers)
relative to the length of the %ail: tail coverts
(a) about 1/2 the tail length and (b) about 2/3
the tail length.
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v TG ALCIDS

Large: exposed culmen >25 mm; wing length >162 mm; tarsus

usually >30 mm. 2
Smail: exposed culmen <25 mm; wing <160 mm; tarsus usually

<30 mm. 16
“nderwing 1inings mostly white. 3
Underwing linings mostly dark. 8

A great deal of white in wing coverts of upper surface of wing;
secondaries dark; feet may be pink to fntense red. 4

Upper surface of wing dark except that secondaries are broadly
tipped with white; feet black or brown. {MURRE} 5

Scapuiars and back feathers checkered with biack and white; upper
wing coverts mottled black and white. BLACK GUILLEMOT, immature

Scapulars and back black; upper wing coverts extensively white.

BLACK GUILLEMOT, aduit

Throat and entire head dark. 6

Throat and lower cheeks white. ' 7

Cutting edge of bill at base white or yellow (giving appearance of a
1ight mustache); depth of bill at gonydeal angle »>1/3 the exposed
cuimen. THICK-BILLED MURRE, breeding plumage

Bill entirely dark; depth of bill at gonydeal angie <1/3 the exposed
culmen. COMMON MURRE, breeding piumage

White cheeks extending upward behind eye to cap, then posteriorly
to back of head (where black cap extends down neck), a distinct
dark Tine extending from eye back to intersect most of white on
side of head (as in Fig, 25); bill as in &°.
COMMON MURRE, winter adult and first year

White of cheeks posterior to eye not extending above eye level,
dark 1ine back from eye region indistinct; bill as in 6.
THICK-BILLED MURRE, winter adult and first year
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8'

9 1

10

10"

1

12

12!

13

13!

14

14"

15
15!

part way through them.

Leading edge of wing black or dark brown. 9

Thin white 1ine running along leading edge of wing from shoulder to

wrist. 1
Extensive white coloration on upper surface of wing. 10
Upper wing surface entirely dark gray. 14

Upper wing coverts extensively white except for a black bar running
PIGEON GUILLEMOT, adult

Upper wing coverts mottled black and white, PIGEQN GUILLEMOT, immature

Belly dark. 12
Belly white. 13
Face, including forehead, usually white; upper mandible usually with
2-3 vertical grooves (Plate 32-1}; except during fall, tong tufts of
white to yellowish feathers extending backward from above eyes.

’ TUFTED PUFFIN, adult
Face (except small area behind each eye) dark; upper mandible smooth
(Plate 32-6). TUFTED PUFFIN, immature
Breast dark; face same gray color as remainder of head and upper
surfaces (except that white piumes are often present). 14
Breast and belly white; dark collar extending around throat; face
white or very Tight gray; no plumes. 15
White plumes projecting backward from behind eye and from cheek.

RHINOCERQS AUKLET, adult

white plumes on face absent. RHINOCEROS AUKLET, immature

Face white. HORNED PUFFIN, adult

Face 1ight gray. HORNED PUFFIN, immature
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16°

17

18

18!

20

20"

21
21!

22
22"

23
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© 70 ALCIDS (Cont.}

Underwing lining {not flight feathers) white except for feathers

along leading edge (Fig. 26). 17
Underwing Tining dark, mottled, or Tight gray. 21
Wing Tength <105 mm; tips of secondaries white. 18
Wing >105 mm; tips of secondaries dark. 19

Dark coilar completely encircling upper breast, separating throat
from belly (Fig. 12a). LEAST AUKLET, breeding plumage

Collar arpund breast incomplete {Fig. 12b).
LEAST AUKLET, winter adult or immature

BilT yellow to ivory (upper edge dark); culmen 12-16 mm; throat
almost always entirely or partly dark {Fig. 26): wing length
122-141 mm, 20

Bill entirely dark, culmen 15-22 mm; throat entireiy white
(Fig. 26); wing 111-128 mm, XANTUS' MURRELET

Throat dark all the way to breast; long, thin white feathers prev-
alent above and behind eyes {an. eyebrow) and on shoulders. :
ANCIENT MURRELET, breeding plumage

Throat mostly white except near base of bill (Fig. 26); long white
feathers above eyes and on shoulder very sparse.
ANCIENT MURRELET, winter adult or immature

Underwing linings mottled, white and gray. 22
Underwing 1inings entirely dark. 28
Feathers of throat and around anus gray. CASSIN'S AUKLET
Feathers of throat and around anus white (under down is gray). 23

Tail and flight feathers absent or tiny (Fig. 25}; length of middle
toe >32 mm. THICK-BILLED or COMMON MURRE, juvenile
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KEY TO ALCIDS {Cont.)}

23" Tail and flignt feathers present (as in Fig. 26); length of middle
toe <26 mm. CRAVERI'S MURRELET

24 Wing length <90 mm; primaries absent or tiny (Fig. 25).
THICK-BILLED OR COMMON MURRE, juvenile

24’ Wing >95 mm; primaries present. 25
25 Wing length 97-105 mm, 26
25' Wing >115 mm. 27

26 Bill red with white tip; long curved feathers form crest on fore-
head; white facial plumes very prominent. WHISKERED AUKLET, adult

26' Bill yellowish at base, dark at tip; no crest; white facial plumes
present but not prominent. WHISKERED AUKLET, immature

27  Secondaries and tail feathers broadly (2-3 mm wide} tipped with

. white. ‘ 28

27' Wing and tail feathers dark except some coverts on upper surface of
wing may be very narrowly edged with white. 29

28 Belly and breast white except many feathers tipped with dark brown,
giving undersurfaces a speckled appearance; remainder of head and
body plumage brown, streaked with white and buffy.
KITTLITZ'S MURRELET, breeding plumage

28' Sides of head and all undersurfaces completely white except for a
dark incomplete breast collar {Fig. 12b) and a very occasional
feather with a dark tip; scapular and shoulder feathers white.
KITTLITZ'S MURRELET, winter or immature

29  Scapuiars c¢innamon OR white. 30

29' Scapulars gray, same color as remainder of wing. Kl

30 Scapulars cinnamon; undersurfaces of body with white feathers
tipped with brown giving spotted appearance; upper surfaces dark.
MARBLED MURRELET, breeding plumade
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30

31

32

32

Led

33!

Scapulars white; undersurfaces of body largely white except for
occasional dark tipped feathers; Tower face white.
MARBLED MURRELET, winter and immature

Bird entirely gray except often some elongated white feathers on
face. 3z

White on belly and breast; remainder of plumage gray except often
some elongated white feathers on face. 33

No elongated, curved feathers on forehead forming a crest; no
white plumes on face. CRESTED AUKLET, immature

Elongated feathars forming a crest on forehead; white plumes ex-
tending backward from face. CRESTED AUKLET, adult

Throat dark; bill red; elongated white piumes extending backward
from behind eye. PARAKEET AUKLET, breeding plumage

Throat light; bill dark; no elongated white plumes on face.
PARAKEET AUKLET, winter adult and immature




Plate 3 :

1. Short-tailed Albatross
2. Black-footed Albatross o
3. Black-footed Albatross %




Plate U
1. Frigatebird
2, Tropicbird

3, Laysan Albatross *?
L. Laysan Albatross ¢

<




Plate 5

Northern Fulmar

Cook's Petrel

Mottled Petrel

Cape Petrel {(or Pigeon)
. Fork~tailed Storm~Petrel
Short-tailed Shearwater
Northern Fulmar
Black-footed Albatross¥#

-

.

O~ U W
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Plate 6

Light-bellied:

1. Pink-footed Shearwater

2. Buller's (New Zealand) Shearwater
3. Common {Manx) Shearwater
Dark-bellied:

L. Sooty Shearwater

5. Short-tailed Shearwater

6. Wedge-tailed Shearwater

T. Flesh-footed Shearwater

4
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Plate 7
l. Black Storm Petrel
. 2. Least Storm Petrel
. 3. Leach's Storm Petrel
4. Ashy Storm Petrel
5. Fork-tailed Storm Petrel
6. Harcourt's Storm Petrel
O 7. Galapagos Storm Petrel
8. Wilson's Storm Petrel




Plate 30

1.
2.
3.
4.
5.
6.
7.
8.

Sooty Tern
Gull-billed Tern
Aleutian Tern
Black Tern

Least Tern
Arctic Tern
Common Texrn
Forster's Tern




Plate 31

. Black Guillemot

-1 OV Fw o

Horned Puffin, breeding adult

Pigeon Guillemot

Commeon Murre, hatching year
Common: Murre (U. aalge californicus) adult
Common Murre (U. aalge inornata) adult
. Thick~-billed Murre {U., lomvia) adult

. Thick-billed Murre (U. lomvia) young
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Plate 32 J
1. Tufted Puffin, breeding adult

2. Horned Puffin, winter adult
3. Tufted Puffin, winter adult
n

Rhinoceros Auklet, winter adult

5. Horned Puffin, young

6. Tufted Puffin, young

7. Rhinoceros Auklet, young

8. Rhinoceros Auklet, breeding adult

* = 5_




Plate 33

1.
. Parakeet Auklet

1
1l

H OM o1 v

Cassin’'s Auklet

Whiskered Auklet
Marbled Murrelet
Ancient Murrelet
¥antus' Murrelet

. Craveri's Murrelet

Kittlitz's Murrelet
Common Murre chick
Least Auklet

. Crested Auklet

0

g
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RED-NECKED GREBE (Podiceps grisegena; choice 2', pg. 25) accurs along
most Bering Sea coasts only during summer, is found year round along
coasts from the southern Bering Sea to Southeast Alaska, and occurs south

of there mainly during the fall, winter and early spring but rarely during
summer. Individuals found south of central Falifornia are worthy of note.

HORNED GREBE (Podiceps auritus; choice 6, -pg. 25) occurs along
scuthern Bering Sea coasts during summer and from western Alaska to
northern Baja California during fall, winter, spring and, rarely,
during summer.

Tarsus measurements will separate most specimens from those of Eared
Grebes. For headless specimens in winter plumage whose tarsi measure
43-45 mm, separation of the two species is virtually impossibie.

EAREQD GREBE (Podiceps nigricollis; choice 6', pg. 26) is found in
coastal waters only rarely during the summer, but otherwise year round
from British Columbia to southern Baja California. See discussion of
Horned Grebe for further clues on identification.

PIED-BILLED GREBE (Podilymbus podiceps; choice 5, pg. 25} is not
abundant in marine waters, but specimens occasionally occur from British
Columbia (perhaps rarely in southeast Alaska) to southern Baja California.
They could occur in this region at any time of year. The characteristic
shape of the toes, the more extensive webbing between the toes, the
difference in white coloration of secondaries, and the tawny color
{vs. white in the others) of the neck and breast should distinguish
specimens of this species from other grebes of its size.

ALBATROSSES (DIOMEDEIDAE}

Enormous size in conjunction with very long, narrow wings are characters
that should separate an albatross from any other kind of bird one could
encounter, OQOther large birds such as pelicans, frigatebirds, swans and
the largest geese all have rather broad wings. Using the keys property,
one shouid have no trouble in identifying the albatross specimens unless
one finds a species not represented, a very uniikely but possible aevent,
For this reason, the following accounts discuss only the occurrence of
each species.

SHORT-TAILED ALBATROSS (Dicmedea albatrus; choices 2 and 3, pg. 26).
It would be truly remarkable to find a specimen now but since the popula-
tion is recovering slowly from decimation, someday, once again, it could
be the most abundant albatross along this coast. If a specimen is
found, regardless of its stage of decomposition it should be taken to the
Nearest major museum. The species couid occur at any time of the year in
North American waters but perhaps more likely in summer. Its range in
the eastern Pacific region used to extend from the Bering Sea to southern
Baja California.
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BLACK~FOOTED ALBATROSS (Diomedga nigripes; choices 4 and 4', pg. 26)
gczurs from the southern Bering Sea to southern Baja California, though
not as abundantly south of the California Channel Islands. Specimens
could be encountered at any time of year but mostly during summer,

LAYSAN ALBATROSS (Diomedza immtabilis; choice 2', pg. 26). A
specimen found sguth of Oregon would be worthy of note but the event is
very possible at Teast as far south as the California Channel IsTands.
Otherwise the species mainly occurs along the Narth American coast from
the Aleutian Islands scuth to Oregon. It is most likely to be en-
countered during fall and spring.

FULMARINE PETRELS (PROCELLARIIDAE, subfamily FULMARINAE)

These birds are characterized by their rather stout, heavy bills that have
an intricate series of separate sections (as shown in the PLATES). As a
person, not too familiar with birds, described to us once in referring to
a fulmar, he had found a "sea gull with its bil] cracked in severa)
places". The large, single tube enclesing the nostrils on the taop of

the bill {Plate 5) and the tarsi that are rather round in cross-section
also distinguish fulmarine petrels from similarly sized and colored
shearwaters. The cigar-shaped bodies (including tail) with long, slender
wings separate fuimarine petrels and shearwaters from the similarly sized
but plumper, more broad-winged and generally more strikingly colored
ducks. All petrels, including shearwaters, storm-petrels, etc., possess
such a distinctive odor that once gne is familiar with it, one can smell
it aven on very old carcasses.

CAPE PETREL (Daptionm copense; choice 10, pg. 28). DOn  very rare
occasions (once every ten years or so) individuals of this species (a
hreeder on islands in south polar seas) are reported off the western North
American coast. [ts striking, black and white checkered plumage make it
perhaps the most unmistakeable bird discussed in this manual.

NORTHERN FULMAR (Fuimarus glaeiaifs; choices13'-14', pg. 29) is one
of the most commoniy encountered birds along the entire length of the
western North American coast during the winter and early spring. Even
during summer and fall, finding an occasional individual is to be expected.
They probably occur in ice-free areas of the Bering Sea year round, but
otherwise occur there mostly during late spring, summer and fall,

Any specimen possessing a head, because of the bill characteristics
{see keys and Plate 5-1), cannot be mistaken for any other species
(except maybe the Southern Hemisphere SILVER-GRAY FULMAR, which is not
known to occur in this area). A headless specimen in dark-phase plumage
could be confused with one of the dark shearwaters, and one in light-
phase plumage could be confused with an adult gull. The latter, however,
is not likely if one is aware of the longer less-broadly proportioned
wings of the Fulmar and tne characteristic odor of petrels. On the otner

——




hand, distinguishing a dark phase fulmar from a dark shearwater
(particularly Sooty Shearwater) does take some experience. A rounder
tarsus, and in many specimens, bluish or pale yellow-greenish feet, would
identify the bird as a fulmar. Identification should be confirmed with
somegne experienced in identifying such specimens in the hand.

SHEARWATERS ({PROCELLARIIDAE, subfamily PUFFININAE)

Except perhaps in the Bering Sea, shearwaters as a group are among the
most abundant seabirds, if not the most abundant species, in waters off
western North American coasts. Their bodies and wings are guite similar
in proportion, size and shape to fulmars. Sometimes, especially in
headless specimens, the all dark shearwaters are hard to distinguish
from dark phase fulmars {see comments under Naorthern Fulmar}. Otherwise
their longer, much more slender bill, much smaller nasal tube which is
clearly separated into two passages (Plate 5-5), and flatter-sided tarsi
separate them from any fulmar. Shearwaters are about the same general
size as many ducks and are smaller than the typical “"sea qull".

Shearwaters are rather conservative in coloration. Except for
Buller's Shearwater, those occurring here are dark brown above, and
dark brown or white below. Important characters to note are size, color
of bill and feet, and color of undertail and underwing coverts.

PINK-FOOTED SHEARWATER (Puffinus ereatopus; choice 18', pg. 30).
The 1ight colored feet and bill and dark undertail coverts, in conjunction
with the dark upperparts and white breast and belly would separate a
specimen of this specias from any other that could be encountergd except
the much smaller Common Shearwater. Pink-footed Shearwaters occur here
mostly during summer and early fall but specimens have been found during
the winter. They are most abundant south of central California but have
been reported as far north as southeast Alaska, where they occur
regulariy but in small numbers.

FLESH-FOOTED SHEARWATER (Pu~finus carmeipes; choice 19, pg. 30) is
identical to the Pink-footed Shearwater except for its completely dark
underparts. Its occurrence patterns are also the same except that it is
far less numerous. Any specimen encountered should be saved.

BULLER'S (NEW ZEALAND) SHEARWATER (Puffinus bulleri; choice 16,
pg. 29 is the only strikingly colored shearwater off this coast. It is
white below and pearl gray above except for a black cap and a black "W"
across its wings and back. In specimens of very worn plumage, it is
very similar to the Streaked Shearwater. The fact that the inner webs
of primaries are extensively white in Buller's Shearwater would separate
such specimens from the latter in which the inner webs are dark.

-%
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During the Tate summer and early fall of some years, Buller's
Shearwaters are rather common in coastal waters from centra) California
north to British Columbia. Rarely they occur north or sauth of there,
Any specimens from the Aleutians, Bering Sea or Baja California should
certainly be saved for verification. On rare occasions this species
has occurred in west coast waters during the winter.

STREAKED SHEARWATER (Puffinus leucomelas; choice 18, pg. 3G). Only
a few records are known for the area, all- in central California. The
only difficulty in keying qut a specimen, with or without a head, would
a~ise when plumage is worn. The color of the undertail coverts and of
cw@ inner webs of primaries, and the wing length would then be critical
in separating this species from Common, Pink-footad, and Buller's
Shearwaters.

SOOTY SHEARWATER (Puffinus griseus; choice 20, pg. 30) is dis-
tinguishable from other all dark shearwaters mainly on the basis of
size. It is smaller than the Flesh-footed and larger than the Short-
tailed Shearwater. The light coloration to feet and bill in the first
and the generally darker wing linings in the second are additional
clues for separating these, respectively, from Sooty Shearwaters.

During most summers and early falls, the Sooty Shearwater ranks among
the most abundant birds occurring in coastal waters of western North
America, especially from southeast Alaska southward. They occur at other
times of the year in low numbers but when any dark shearwater is found
among the Aleutians or in the Bering Sea at any time or elsewhere during
winter and early spring, the Short-tailed Shearwater should be strongly
considered. .

SHORT-TAILED SHEARMATER (Purffinus tenuirostris; choice 20, pg. 30)
is a smaller, slightly more delicately proportioned version of the preceding
species. It is abundant in the Bering Sea and in the vicinity of the
Aleutian IsTands during summer and fall; its numbers drop off rapidly
to the south but it has occurred as far south as Baja Californmia. South
of Washington they are rather uncommon, and specimens south of California
or even central California should be saved for verification. [t is more
Tikely that dark shearwaters encountersd along the west coast after
November are this species rather than the Sooty Shearwater.

MANX (COMMON) SHEARWATER (puffinus puffinus; chofce 17, pg, 29). This
species' small size shouid distinguish it from other white-bellied shear-
waters occurring off the Morth American wesit coast. It occurs gquite
reguiarly in Baja and southern California coastal waters during fall
and winter and should be expected at other times of the year as well.
During fall and winter it has occurred reguiarly but in small numbers
novrth to central California. One should expect the occasional specimen
as far north as southeast Alaska, but north of central California
specimens should be saved for verification.
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There are actually two forms of this bird that occur along the
Pacific coast; controversy exists over whether they are subspecies of a
bird that occurs world wide in subtropical and tropical waters ("Common"
Shearwater) or whether one (Black-vented Shearwater, P. opisthomelas or
P.p. opisthomelas) or the other (Townsend's Shearwater, P. towmsendi or
P.p. tawmsendi), or both, are distinct species. Little is known about
the marine distribution of the Townsend's Shearwater; probably(?) it does
not occur very far north along the Baja California coast. Whenever any
specimen of the "Common" Shearwater is found, every attempt should be
made to determine whether it is a Townsend's or a Black-vented Shearwater.
If a Townsend's then without doubt the specimen should be saved,
regardless of locality, and donated to a major museum.

The two shearwaters can be separated by several characters. In
Townsend 's, the undertail coverts are white (sometimes some are mottled
brown and white), the crown is black {not a good character in an old or
worn specimen), the side of the upper breast is only slightly mottled,
and it is smalier (see table below). In Black-vented., the undertail
coverts are brown, the crown and other upper parts are browner, the
upper breast is mottled, and it is larger. The following measurements
(in mm) were taken from Murphy (1952):

Townsend's Black-vented
Culmen 28-35 34-42
Wing 220-238 ) 214-251
Tarsus 42-47 43-56

GADFLY PETRELS {PROCELLARIIDAE, subfamily PUFFININAE)

SCALED (MOTTLED) PETREL {Pterodroma inexpectata; choice 11, pg. 28). The
stout and heavy bill makes this petrel superficially similar to the
fulmarine petrels {Plate 5). No other petrel, or seabird, that would
Tikely be encountered in the area has the distinctive underwing color
pattern of this one {see keys). It is a strong possibility that Cook's
Petrel (Peterodroma cookii; Plate 5) will be recorded soon in Baja Californie
or southern (alifornia waters. Its completely white underwing linings and
belly would distinguish it from the Mottled Petrel.

Mottled Petrels could be found at any time of year. Great numbers
are present in summer but for some reason most beach specimens have
occurred in winter and spring. They occur in small numbers in the
Aleutian and southeast Alaska areas and in even smaller numbers as far
south as central California along this coast. Any specimens encountered
south of Alaska should be saved.
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STORM PETRELS (HYDROBATIDAE)

Tnis group includes the smallest seabird. Some are as small as sparrows

and others no larger than robins. Except for one species, all are dark
hbrown gr gray with or without white rump feathers. If only a wing is

found, identification will be difficult and should be confirmed by some-

one very familiar with these birds. For that matter, even the identifi-
cation of entire specimens would best be canfirmed by an experienced person.

FORK TAILED STORM-PETREL (Oceanodroma =ureata; choice 2, pg. 27).
Because these birds are pearl gray they cannot be confused with other
species of storm-petrels occurring of f the coast. HNorth of central
"alifornia, and into the Bering Sea, they should be expected at any time
-f year in ice-free areas. South of this region they are more likely to
occur during winter but only on rare occasions.

LEACH'S STORM PETREL (Cceancdroma leucorhoa; choice 7 and 8', pg.28 ).
This species’ size and the dark central feathers in its otherwise white
rump should distinguish it from other white-rumped species. Unlike other
storm-petrels, from central California south, the rump coior of Leach's
Storm-Petrels varies tremendously from totally white to totally dark.

The greatest difficulty will be in distinguishing dark-rumped Leach's
from other dark-rumped species. Careful consideration of characters
mentioned in the key should suffice in most cases.

North of central Califarnia this and the previous species are the
only storm-petrels that one should expect to encounter. Leach's Storm-
Petrels rarely occur in the Bering Sea even though they breed on many of
the Aleutian Islands. From central California north pne should find them
only during the spring, summer, and early fall. T¢ the south, as far as
Baja California, they could be encountered year round.

BLACK STORM PETREL (Oceanodroma melamia; choice 3, pg.27 )} is the
largest of the all dark storm-petrels off this coast and size alone should
distinguish it from any other species. It occurs in southern and Baja
California waters mainly from spring to fall although winter occurrences
would not be unusual. MNerth to central California they occur quite
regularly during late summer and fall. From there north, specimens
shouid be saved for verification.

ASHY STORM PETREL {Oceanodroma homochroa; choice 9', pg.28 ) is the
a1l dark species most similar to the all dark Leach's Storm-Patrel. The
fact that it is ashy gray (especially at tips of tertials and secondary
coverts), fading in the late summer to brown, should separate it from
Leach's which is dark chocolate brown and fades to lighter brown. The
underwing coverts are the best to check for these color differences,
since fading does not occur very much there. The buffy bar running
through the ypper wing coverts is mych more prominent in Leach's Storm-
Petrel. Experience in distinguishing these two birds in the hand helps
a great deal since it is not necessarily an easy undertaking.
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Ashy Storm Petrels occur year round from northern Baja California
to central California, and in the fall sometimes occur in northern
Caiifornia waters. .

GALAPAGOS STORM PETREL (Ceeaiodroma tethys; chaice 6, pg. 27), is a
very small white-rumped species that is most easily confused with small,
white-rumped Leach's Storm-Petrels from Guadalupe Island, off the central
Baja California coast. The size of the rump patch relative to the tail
length, as described in the keys, should be checked carefully. When
checking tail length be sure to note whether feathers are still growing.

On only & few occasions has this species been reported in waters off
this coast and never north of central California. A1l specimens shouid
definitely be saved for verification.

HARCOURT'S STORM PETREL (0Deceancdroma castro; choice 7', pg. 28 ) has
been reported in this region only at sea off southern Baja California.
The white bases of tail feathers should separate any specimen from other
white~-rumped species.

LEAST STORM PETREL (Halocyptena microsome; choice 9, pg. 28 ). The
extremely small size should separate any specimen of this species from
any of the other all dark stoerm-petrels. The square or even rounded
tail is alse distinctive.

teast Storm Petrels occur quite commonly from Baja California north
to southern California. They have been reported as far north as northern
California. Off Baja they occur during the spring to fall period, but
north of there, occurrence is pretty much restricted to the fall.

WILSON'S STORM PETREL (Oceanites oceanicus; choice 5, pg. 27). The
very long tarsi, yellow-webbed large feet, and white lower belly {as well
as rump) are characteristics of this species that collectively should set
it apart from any others. This visitor from the Southern Hemisphere
occurs reguiariy but in extremely smalil numbers in west coast waters,
mainly during the fall. It has been reported at least as far north as
Washington. Any specimens should be saved for verification.

TROPECBIRDS (PHAETHONTIDAE)

REG-BILLED TROPICBIRD (Phaethon aethereus; choice 13, pg.21 ). About
the size of a Western Gull, these birds are largely white all over except
for fine, black barring on upper parts. Primary wing coverts are black,
as is the upper surface of the ocuter 5 primaries. The bill is very heavy
but similar in shape to that of a Caspian Tern (compare Plates 4-2 and
29-1). In adults the bill is scarlet but in juveniles it is yellow.

The feet are black.
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CASPIAN TERN (Sterma caspia; choices 9 and 9', pg. 63}). Like the
latter two, this species is quite distinctive from other terns,
particularly because of its size. If one picked up & Red-billed Tropicbird,
until a closer look was made, the Caspian Tern would probably be the first
name to come te mind. They both are very Tight in coloration, are of
similar size, and have large heavily proportioned red bills; compare
Plates 4 and 29. It is, of course, far more 1ikely to find a Caspian Tern
in North American coastal waters than it is a tropichird.

This species can be found year round in coastal waters from southern
Califernia southward, but more so during fall and winter. It occurs
rather rarely along the Pacific coasts of Oregon and Washington during
spring and fall migrations.

BLACK TERN (Chiidonias nigra; choices 3 and 3', pg. 62). An adult of
this species is superficially similar to a juvenile Sooty Tern, but the
larger size and buffy feather margins of the latter would readily
separate the two species.

Biack Terns wander a good deal and thus one might conceivabiy
encounter one in coastal waters as far north as Washington. Finding one
is much more likely from California southward. The species breeds inland
and winters from Panama southward. Thus it would occur off here mainly
during migration, and especiallv the fali.

SKIMMERS (RYNCHOPIDAE)

BLACK SKIMMER (Rynchops miger; chaices 6§ and 6', pg. 62). £Except for
its very distinctive bill (Plate 29), this bird is similar in morphology
to terns. There should be no problem in distinguishing a specimen of
this species.

Black Skimmers breed coastally in southern California on San Diego Bay.
In the regijon covered by this manual, one is most likely to find them from
southern California southward and very rarely as far north as central
California. Any specimen found should be saved for verification.

ALCIDS or AUKS {ALCIDAE)

Auks are compact and, compared to their wing size, rather heavy-bodied
birds. Their wings are surprisingly narrow, as in a petrel, but are
rounded rather than pointed. Many auk species have a brightly colored
bi11, mouth lining and feet {colors include yellow, orange, bright red
and blue). They can offer some of the most difficult problems in identi-
fication for two reasons. First, the young of larger species are super-
ficially similar in size and shape to adults of smaller species. The
young of most seabirds leave the nest or nesting island when "adult-sized"
but the young of some alcids leave nesting islands when very small and in
some cases when just a few days old. Many times young murres have been
identified as murreiets. Second, most morphological variation among auks
is confined to differences in size and in head characteristics. Thus in
a headless specimen only size and some subtle color differences can offer
clues to identification.
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COMMON MURRE (irig aaige; Ghoices 6', 7, 23 and 24, pp. 66, 70-71) and
THICK-BILLED MURRE (7. jomvia; choices 6, 7', 23 and 24, pp. 60, 70-71},
If the specimen has a head, one should have little difficulty in separating
these two species. If it has no head then the task is not as easy.

Both species breed abundantly from the Bering Straits to western
Alaska, and the Common Murre from there to central California. DOuring the
non-breeding period, Common Murres occur from ice free Bering Sea waters to
northern Baja California. Thick-billed Murres winter as far south as south-
e2st Alaska and regularly but very rarely to centrai California. Any Thick-
hiiled Murre specimen encountered south of sgutheast Alaska should be saved
for verification. Young murres begin their sea-lives when only a guarter
the size of adults.

BLACK GUILLEMOT (Cepphus grulle; chaices 4 and 4', pg. 66) and PIGEON
GUILLEMOT (¢. columba; choices 10 and 10', pg. 69). Wing color is the
major character by which these two species can be separated. 5Size measure-
ments can alsc be useful, as the following tabie shows (from Storer, R. W.,
1952) for specimens from the Bering Sea, where the two overiap in distri-
bution {measurements in mm):

BLACK GUILLEMOT PIGEON GUILLEMOT
Wing 165-175 174-195
Tarsus 27-34 31-38
Culmen 27-35 31-37

The two species occur year round as far north as ice free waters
exist. The Black Guillemot does not occur south of the Bering Sea but
the Pigeon Guillemot occurs as far south as southern California. OQuring
the late fall and winter, Pigecn Guillemots are uncommon in coastal waters
south of British Columbia.

MARBLED MURRELET (Brachyrm:rphus marmoratus; choices 30 and 30', pp.71-72),

ZITTLITZ'S MURRELET (B. brevirostris; choices 28 and 28*%, pg, 71}, and
ANCIENT MURRELET (Synthliboramphus antiquum choices 20 and 20', pg. 70). One
should have no difficulty in distinguishing these species from one another,
or from other murralets, unless only part of a specimen is available. The
following table (based on Sealy, 1972; Jehl and Bond, 1976; Bedard, 1969;
and Ridgeway, 1919) may be useful (measurements in mm):

MURRELETS
1
Marbled Kittlitz s" Ancient Xantus' Craveri's
Wing 120-140 127-141 132-149 111-128 107-124
Tarsus 13.9-17.8 15.5-16.5 24.6-28.0 21.2-27.5 21.0-24.5
Exposed
Culmen 13.2-17.6 9,5-10.5 12.2-15.1 15.6-21.4 18.0-22.5
Biil
Depth 5.3-7.0 5.1 6.4-8.5 6.2-6.5 4.6-5.9

1/ Rased on few specimens. range in measurements may be slightly greater;
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Marbled Murrelets occur year round from southeast Alaska to central
California and during fall and winter to southern California. Kittlitz's
Murrelets occur year round, where ice free waters exist, from the Bering
Strait to southeast Alaska {one extralimital record from San Diego).
Ancient Murrelets occur year round from the southern Bering Sea to British
Cotumbia, and quring the winter to northern Baja California. Any
specimens of Marbied Murrelet south of the Channel Islands, or of
Kittlitz's Murrelet south of southeast Alaska, should be saved for
verification.

XANTUS' MURRELET (Endomychura hypolsueq; choice 19', pg. 70) and
CRAVERI'S MURRELET (F. eraveri; choice 23', pg. 71). Of the five murrelets
these two are the most plainly marked. They c¢losely resembie the murres,
except in size; compare Figs. 25 and 26. Chicks accompany adults to sea
when only a few days old and when feathered only in down. The above
table of measurements may aid in identification, but be wary of the
fact that only adults are included.

The Xantus' Murrelet may be found year round in Baja California and
sauthern California waters. ODuring early spring and tate summer they
occur as far north as Washington but in any abundance enly as far north
as central California. The occurrence of Craveri's Murrelet is quite
similar to the Xantus' but the Craveri's Murrelet is less abundant along
the Pacific coast than the other. Any specimen of Xantus' Murrelet north
of central California and of Craveri's Murrelet north of Pt. Conception
should certainly be saved for verification.

CASSIN'S AUKLET {Ptychoramphus aleutieus; choice 22, pg.70 ). Little
more can be added than what is in the keys to aid in distinguishing the
five auklets, One should have 1ittle difficulty in doing so, unless the
specimen is headless. The followingtable (based mostly on Ridgway, 1919)
may at times be useful (measurements in mm), but consider the fact that
first year auklets (measurements not in table) are slightly smaller than
adults:

AUKLETS
Cassin's Parakeet Crested Least Whiskered

Hing 109-129 140-156  125-145 88-98 103-118

Tarsus 23-25 26-31 24-30 16-20 19-24
Exposed
Culmen 18-20 13-17 16-14 7-10 7-10

Cassin's Auklet is the most widely distributed of the five auklets.
It occurs year round from islands off the Alaska Peninsula south to central
Baja California. Any specimens from the Bering Sea should be saved for
verification.




PARAKEET AUKLET (Cyelorriymenus psittacula; choices 33 and 337,
pg. 72}, CRESTED AUKLET (detiiz eristazelia; choices 32 and 32°, pg. 72)
LEAST AUKLET (4. pusilla; choices 18 and 18', pg. 70 ) and WHISKERED AUKLET
(A. pugmaea; choices 26 and 26', pg. 71 }. See comments regarding identi-
fication under fassin's Auklet. These four species are largely restricted
to ice free areas of the Bering Sea, waters around the Aleutians and east-
ward almost to Kodiak, Alaska. Parakeet Auklets on rare occasions have
occurred as far south as central California. Specimens of any of thesea
species encountered south of southeast Alaska, or even Kodiak, should
be saved for verification.

RHINGCEROS AUKLET (Cerorninea momocerata; choices 14 and 14', pg. 69)
This species is most similar to the first year Tufted Puffin, but
characters in the key, the darker belly and deeper bill of the Tatter
should distinguish them (Plates 31-1, 32). See table under Horned Puffin.

Rhinoceros Auklets gccur year round from southeast Alaska to central
California, and during winter to southern California.

HORNED PUFFIN (Fratercula cormiculata; choices 15 and 15, pg. 69)
This species cannot be easily confused with the Rhinoceros Auklet or the
Tufted Puffin, the species to which it is most similar. The following
tabte (from Ridgway, 1919) may be of use (measurements in mm):

Rhinoceros Horned Tufted
Auklet Puffin Puffin
Wing 169-19¢ 182-222 189-236
Tarsus 25-30 25-38 29-36
Exposed Culmen 32-39 45-56 53-65

Horned Puffins occur year round, in ice free waters, from the Bering
Strait south to British Columbia. They occur infrequently as far south

as southern California, but regularly to cantral California, during the
period from Tate winter to early summer.

TUFTED PUFFIN (Lunda etrvegra; choices 12 and 12', pg. 69). For
comments on identification see the above two species. Tufted Puffins
pccur year round, in ice free waters, from the Sering Strait south to
central California; south of British Columbia they are rather uncommon.
On rare occasions they occur in southern California waters although not
Tong ago they bred in very low numbers an the northern Channel Islands.
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1.3 Mustrated Glossary of Technical Terms and Measurements
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Fig.7 Schematic illustration of Indo-Pacific sailfish, Istiophorus platypterus (above) and a striped marlin,
Tetrapturus audax (middle and below}

All measurements are straight line distances. Fordetail of measurements, see Rives{1956) and Nakamura(1983)




Air-bladder - Membranous sac filled with air
or other gases lying in the abdomen just beneath the
vertebrae. The swordfish's air-bladder consists of a
single chamber {(Fig.Ba), while that of istiophorids is
made up of many bubble-shaped, small chambers
{(Fig.Bb). Also known as gas-bladder or swim-
bladder.

caudal keel

air btadder
a. Xiphias gladius

a pair of
caudal keels

air bladder
b. Makaira indica

Schematic illustration of
air-bladder and caudal keels Fig.8
Anal fin{s} - The fin(s) on the ventral rmedian
line of the body behind the anus (Fig.7}.

Anus - External opening of the intestine,
situated on the ventral midline of the body (Fig.7).
The relative position of the anus to the first anal fin
is important in istiophorid taxonomy. Also known as
vent.

Bill - Long, slender upper jaw. Both jaws are
elongate, but the upper is longer than the lower in
bilifishes. The bill is flat in the swordfish and
round in istiophorids (Figs 7,9).

t.rmcriun nasal ma)l‘i“'a
| 1 7—_
7 }——*

eross section

premaxilla

nasal

Bill structure in dorsal view (schematic) Fig.?

Bill length - Meausred from the tip of the
bill to the anteriormost point on the fleshy margin
of the orbit (Fig.7).

Body depth - Greatest depth of body (Fig.7).
Bady depth at origin of pectaral fins, pelvic fins,
and first anal fin is sometimes also used.

Body length - Measured from the tip of the
lower jaw (with the jaws closed) to the posterior
margin of the middle caudal rays (Fig.7). In other
fishes the measurement, "body length” is usually
"standard length". In billfish taxonomy, this dimen-
sion is used following Rivas (1956).

frantal

Body width - Greatest

width  of
(Fig.7). Body width at origin of pectoral fins, pelvic
fins and first anal fin is sometimes also used.

body

Branchiostegal (rays) - Strut- or ray-like
bones attached to the hyoid arch, connected by the
branchiostegal membrane (Figs 15,16,22).

Branchiostegal membrane - The mermbrane
connecting the branchiostegals and enclosing the
gill chamber ventrally (Figs 15,16,22),

Caudal fin - Median fin situated at the pos-
terior end of the body, consisting of an upper and a
lower lobe (Fig.7).

Caudal keel - Xiphiidae have a large median
caudal keel {Fig.Ba) and Istiophoridae have a pair of
caudal keels {(Fig.8b} on I:he mlddle of the caudal
peduncle.

Caudal notch - An elongate, small pit on
dorsal and ventral margins of the caudal peduncle
(Fig.7). The caudal notch is shallow and small in
istiophorids, and deep and rather large in Xiphias.

Cauda! peduncle - The narrow part of the
body between the posterior ends of the dorsal and
anal fins and the base of the caudal fin (Fig.7)-

Caudal vertebrae - Vertebrae that bear a
haemal spine ventral to the vertebral centrum
(Fig.10b). Caudal vertebrae lack pleural ribs. The
number of caudal vertebrae is 15 or 16 in Xi hlas

12 in Istiophorus and Tetrapturus, and
Makaira.

anterior neural
zygapophyses

neurat arch
neural canal

posterier
neural

rygapophyses /=7

[EPPITTITTIRERN S

transverse
process |
{ parapophyses) |

a. precaudal vertebrae
neural spine

neural arch
neural canal

centrum

haemal canal
haemal arch

[fused transverse
process)

b. caudal vertebrae

Schematic illustration of vertebrae
of Xiphias gladius
Fig.10
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Dorsal fin{s) - Fin(s) on the back of a fish
{Fig.7). Billfishes have two dorsal fins.

Ethmoid - Unpaired skull bone on the anterior
part of the neurocranium (Fig.9).

Eye diameter - Measured as the greatest dis-
tance across the cornea, that is, between the mar-
gins of the cartilaginous eyeball (Fig.7).

Eye-fark length - Measured from the poste-
rior edge of the orbit to the posterior margin of the
middle caudal rays (Fig.7). This dimension is
frequently used by Japanese fishery biologists
because it is useful in specimens with bills cut at
fish markets or on fishing boats.

Fin grooves - The first dorsal, first anal and
pelvic fins fold down into grooves in all istiophorids
when they are swimming rapidly (Fig.11). Fin
grooves are not developed in Xiphias gladius.

fast-swimming

Schematic illustration of fin grooves
{(shaded areas)in Istiophorus platypterus

Fig.11

Fin membranes - The thin membranes between
the rays of the fins (Fig.7).

Fin rays - General term for the soft rays and
spines (spinous rays) that support the fins (Fig.7}.
Soft rays are branched, segmented or paired {left
and right elements united). Spines are unsegmented
fin supports, unbranched, unpaired and usualiy stiff
and sharply pointed.

Fin spines - Sharp, pungent and pointed
structures (Fig.7). Usually called merely spines.

Fork length - Measured from the tip of the
bill {upper jaw) to the posterior margin of the
middle caudal rays {(Fig.7). Usually used for
scombroid (particularly tunas) studies, because the
caudal fork area is very strq;ng, in tunas as well as
in billfishes and the snout 1& Hot prolonged in tunas.

Frontals - Paired skull bones in middle part
of the neurocranium (Figs Z;:ls).

Gill arch - The J-shaped structure under
the gill cover that bears the gill filaments and
normally the gillrakers, 'pé]’t the bilifishes lack
gillrakers (Fig. 12). There are 4 gill arches on
each side of billfishes. !

lower lobe

gill filaments t"gilt rays"

first gill arch of Xiphias giadius

{schematic
o Fig.lZ

e

Gill filaments - Organ for aquatic respira-
tion. In billfishes the gill filaments are ossified as
"gill rays” as in the case of tunas (Fig.12); see also
Iwai & Nakamura (1964).

Haemal arch - The . arch that is formed
above the fused distal ends Bf the haemal spines of
caudal vertebrae (Fig.10b), ~

Haemal canal - The canal for the blood ves-
sel, formed by the haemal arch of caudal vertebrae
{Fig.10b). :

15

Haemal spines - The 'sp'mes that extend
ventrally from the centra of a caudal vertebra
(Fig.10b). The first vertebrawwith a haemal spine is
the first caudal vertebra.

Head length - Measured from the tip of the
mandible {lower jaw) to the most distant point on
the opercuiar membrane (Fig7),

L2
ali

t;ir‘.




Hypural plate - The expanded ends of the hypu-
ral bones form a wide, fan-like plate onto which the
caudal fin rays insert distally. Like tunas, billfishes
differ from most other fishes in having the caudal fin
rays 50 deeply divided that they completely caver the
hypurai plate; the hypu:('al plat)e consists of four
hypural bones in Xiphias (Fig.13a) and five in Istio-
phoridae {Fig. 13bJ, s

hypural 5

hypural plate
[ hypurals 1~4 )

. cauaal
- fin rais

parahypural
a. Xiphias gladius
(Caudal fin rays shown anly on lower half)
ureneural hypural plate

Interneural bones - The bones  situated
between the neural spines of the vertebrae and the
spines or rays of the dorsal fin (Fig.14).

Interorbital width - Measured as the shortest

—~distance between the fleshy margins of the orbits

(Fig.?)."

Isthmus - Ventral fleshy area on the throat
between the gills (Fig.15).

eye

""." —isthmus

branchiostegal
mendbrane

branchiostegal ray
Head of Xiphias gladius in ventral view
schematic)

hill
{rostrum)

mandible

Fig.15

tacrymal bone - The largest of the infra-
orbital series of bones, located ventrad and slightly
anterior to the eye (Fig.16). Also known as pre-
orbital bene or first infraorbitat bone.

preopercle

opercle

frontal

preural natch
centrum subopertle
| =
predentary dentary angular -
urapophysis lacrymal i
parhypurapephy retroarticular branchiestegats
. interopercle
autogenous haemal spine
b. Istiophorus platypterus Lateral view of head skeleton of
) paty Istiophorus platypterus (schematic) Fig.lé
Schematic drawing of hypural plate Fig.13

Interhaemal bones - The bones situated between
the haemal spines of the vertebrae and the spines or
rays of the anal fin (Fig.14).

dorsal fin spine

interneural bone
neural spine

Position of interneural and interhaemal
bones in [stiophorus platypterus
(schematic) Fig.ld

{_aminae of the olfactory rosette - Fleshy folds
(nasal laminae) containing cells that can detect
odours, arranged in a radiate pattern (rosette)
beneath the skin between the anterior and posterior
nostril openings (Fig.17),
anterior
nostril

upturned skin

posterior nastril

elfactory
rosette

accessory nasal sace nasal cavity

Nasal cavity of Istiophorus platypterus
after dissection (schematic 1g.




Lateral apophyses - The flanges that extend
iaterally from the anterior part of each vertebral

centrum (Fig.18).  Also known as the transverse
flanges.
precaudal vertebrae caudal vertebrae
re A

[

T. augax
-
M. marara T ‘

e —— —__'_’C:ﬂ

{ateral apophysis

M. nigricans
Lh

Lateral apophyses of billfish vertebrae (schematic).
white areas: lateral view; black areas: ventral view

Fig.18

Lateral line - A series of sense organs
enclosed in tubular scales along the sides of the
body {Fig.7). The lateral ling is looped in Makaira
mazara and reticulate in Makaira nigricans. Other
istiophorids have a single lateral line. Xiphias
gladius has a single lateral line in immature stages
which disappears in the adult.

Mandible - Known as the lower jaw (Figs 7,
15), consisting of predentary {Istiophoridae only),
dentary, anguiar and retroarticular bones (Fig.16).

Maxilla - The supporting bone of the pre-
maxilla which bears teeth in the upper jaw (Figs
9,16). The maxilla itself also bears teeth in
istiophorids, unlike most other fishes.

Nape - Dorsum of the neck area imme-
diately posterior to the head (Fig.7).

Nasals - Paired bones in the ethmoid region
of the neurceranium (Figs 9,16).

Neural arch - The arch that is formed
below the fused basal part of the neural spine of
the vertebrae (Fig.10),

Neural canal - The canal for the nerve cord
formed by the neural arch (Fig.10).

Neural spines - The spines that extend dor-
sally from the centra of a vertebra (Fig.10).

Nostrils - External openings of the nasal
cavity. There are two (anterior and posterior)
nostrils in bilifishes (Figs 7,17).

Operculum - Gill cover, supported by four
bones: opercle, preopercie, interopercle and sub-
opercle (Figs 7,16).

Orbit - The eye socket (Fig.16). The sclera
is ossified in billfishes,

Patatine - A pair of plow-shaped bones, the
ventral margin of which lies in the roof of the
mouth. The palatine bones may be toothed in
istiophorids (Fig. 19), but are edentate in Xiphias.

vomer palatine teeth
{edeptate}

Roof of mouth in Tetrapturus albidus
(schematicy

Fig.19

Parapophyses - (Transverse processes). Pro-

jections from the ventral centra of the vertebrae
(Fig.10}




Pectoral fins - Lateral paired fins behind the
head (Fig.7).

Pelvic fins - Paired fins on the ventral edge
of anterior body (Fig.7). Also known as ventral
fins.

Precaudal vertebrae - The anterior verte-
brae without haemal spines (Figs 10a,18). Also known
as abdominal vertebrae, The number of precaudal
vertebrae is 10 or 11 in Xiphias, 12 in Istiophorus
and Tetrapturus and 11 in Makaira.

Premaxillae - Paired bones of the upper jaw,
usually bearing teeth in higher teleosts and asso-
ciated with the maxitlae (Figs 9,16).

Predentary - Unpaired bone anterior to the
dentary. Present in Istiophorids (Figs 16,22), but
abgent in Xiphias.

Rostrum - Projecting snout jor bill (Figs 7,9).

Scales - Thin, flat, bony plates covering the
body, usually cycleid or ctenoid. The scales of
istiophorids do not fit into these categories, they are
elongate and pungent, with sharp posterior points
(Fig.7). The arrangement and shape of the scales
are useful characters for the identification of bill-
fishes. Xiphias has no scaies in the adult stage.

Snout - Forward part of the head, anterior to
the eyes and above the mouth (Fig.7),

Snout length - Measured from the tip of the
mandibule {lower jaw) to the anteriormest point on
the fleshy margin of the orbit {Fig.7) in bilifishes.

Standard length - In systematic studies, the
standard length is the distance from the anterior-
most part of the snout to the caudal fin base
{thegretically to the end of the terminal vertebra,
but this is nat practical in general use) (Fig.7). In
fishery studies the fork Jength, e.g., the distance
from the anteriormost point of the head to the
posterior margin of the middie caudal rays is used.

Total length - Straight-line measurement from
the anteriormost to the posteriormost point of the
fish {Fig.7).

Trunk length - Measured from the posterior
edge of the orbit to the anterior insertion of the
caudal keels {Fig.7). Used in sport-fishing.

Vertebra - One of the bony or maore or less
cartilaginous {in primitive fishes or young fishes)
segments composing the spinal column or backbone
(Figs 10,18). Number of vertebrae = number af pre-
caudal vertebrae plus number of caudal vertebrae:
26 in Xiphiidae (Xiphias) and 24 in Istiophoridae
(Istiophorus, Tetrapturus and Makaira).

Viscera - [nternal organs of the body which
are well developed in all the species of bilifishes
(Fig.20). The intestine is coiled, the spleen is not
visible in ventral view, and the gonads are symmet-
rical in Xiphias (Fig.20a). The spleen is visible in
ventrali view, and the intestine is undulated in
Istiophoridae (Fig.20b,c). The gonads are symmetri-
cal in [stiophorus (Fig.20b), in Makaira, and appa-
rently in Tetrapturus except T. angustirostris and
T. pfluegeri where they are asymmetrical and Y-
shaped (Fig.20c) (possibly also in T. belone).

spleen

a. Xiphias b. Istiophorus c. Tetrapturus
gladius platypterus angustirostris
Viscera of billfishes in ventral view (schematic)

fig.20

Vomer - A median skull bone, the wventral
surface of which lies in the roof of the mouth. The
vomer is edentate in billfishes {Fig.19), but many
other fishes have vomerine teeth.




2.1 INustrated Key to Genera and Species

la.

b,

2. SYSTEMATIC CATALOGUE

}(\Ph~ opl

No pelvic fins; a large median keel on
each side of caudal peduncle region;
snout extremely long, forming a sword-
like bill, depressed in cross-section;
first dorsal fin short-based, well sepa-
rated from second dorsal fin in adults
(Fig. 21); no scales on body nor teeth in
jaws in adults; right and left branchio-
stegqal membrane separated distally

tross section
i

dorsal fins
‘/well separafed

no scales

3
i
1

1
]
depressed

bill no teeth
no pelvic fins

Xiphias gladius

(Fig.22a); VETtebrae 26 ...vesssrssessorssssensasse. Xiphias gladius +/5us0e 561,

Woridwide in tropical
and temperate waters

RNy

Rigid, tapering pelvic fin present; a
pair of caudal keels on each side of
caudal peduncle region; snout long to
somewhat shorter, round in cross-sec-
tion; first dorsal fin long-based, clase
to second dorsal fin (Fig.23); body
covered with small, elongate bony
scales; rasp-like small jaw teeth pre-
sent in adults; right and left branchio-
stegal membranes united broadly (Fig.
22b); vertebrae 24

2a. First dorsal fin (X) sail-like and
remarkably higher than body depth
{Y) at level of midbady; pelvic fin
rays very long, nearly reaching to
anal fin origin, with well developed
membrane (Fig.24)

3a. Pectoral fins and caudal fin
short in immature specimens
up to about %0 cm body length
(Fig.25); attains greater, size
{about 100 kg maximum body
weight) than Atlantic sail-

fiSh vevsnvemmnsennnn sesseeenssesesess IStiophorus platypterus ®

t branchiostegal achi
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3b. Pectoral fins and caudal fin
long in immature specimens to
about 90 cm body length (Fig.
26); attains smalier size {about
60 kg maximum body weight)
than indo-Pacific sailfish .......

istiophorus albicans )
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anus

petvic fin
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2b. First dorsal fin {X) lower than body
depth {Y) at level of midbody, not sail-
like; pelvic fin rays short, well sepa-
rate from origin of anal fin, with
moderately developed membrane (Fig.

4a. Height of anterior lobe of first

dorsal fin (X) slightly greater
than, or nearly equal to, body
depth {Y); nape slightly. elevated
or not elevated (Fig.28); body well
compressed lateraily; vertebrae
12+12=24

5a. Anterior lobe of first dorsal
fin slightly higher than rest
of fin which remains of about
equal height almost to the
end (Figs 27,30,31,32); anus
situated far anterior to first
anal fin origin (Fig.29), the
distance between them (X)
greater than height of first
anal fin (Y)

6a. Bill short, its length (X)
usually equal to, or
shorter than, head length
(¥); pectoral fins narrow
and short, less than 18%
of body length (Figs 30,
31)

7a. Bill very short, less
than 15% of bedy

angustirostris ushrosrrl

length {Fig. 30} .. Tetrapturus anqustirostris

Pacific and Indian oceans

7b. Biil moderately
short, less than 18%
of body length {Fig.

31) coresseccnenienns ersressenes

6b. Bill long, its length (X)
usually equal to,* or
longer than, head length
(¥); pectoral fins wide
and long, more than 18%

Tetrapturus belone

Mediterranean Sea

of body length (Fig. 32)..... Tetrapturus pfluegeri

Atlantic Ocean
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pelvic fin Fig. 27
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A T S TR et s
i

first anal fin
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T. belone Fig. 31
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5b. Anterior lobe of first dorsal fin
somewhat higher than rematinder of
the fin, the height decreasing anus
gradually backward (Figs 34,35,36);
. anus situated near origin of first
. anal fin (Fig.33), the distance
between them (X) smaller than
height of first anal fin (Y}

second anal fin

first znal fin Fig. 33

Ba. Tip of first dorsal fin, pectoral
fins and first anal fin rounded
(Figs 34,35)

9a. First dorsal fin unspotted;
scales on midbody soft X

and rounded (Fig.34).... Tetrapturus georgei g
Eastern Atlantic '

and Mediterranean

scales pungent
9b. First darsal fin spatted;

scales on midbody pun-
gent, each scale elongate
with 1 or 2 spires {Fig.
357 vrenvneresisnennnn reovenen . Tetrapturus albidus

Atlantic Ocean

Bb. Tip of first dorsal fin, pectoral

fins and first anal fin pointed
(Fig.36) sarsrssessesssascrssanssansenns Tetrapturus audax
Pacific and Indian oceans

. 4b. Height of anterior lobe of first dorsal
fin (X) lower than body depth (¥); nape
highly elevated (Fig.37); body not com-

pressed laterally; vertebrae 11+13=24

10a. F’ectorai- fins can be folded back
agatnst sides of body

1la. Lateral line system with
simple loops (Fig.38) .....ccc..... Makaira mazara
Pacific and Indian oceans

11b.tateral line system reti-
culated (Fig.39} veenenan vrvrennn Makaira nigricans
Atlantic Ocean

10b, Pectoral fins rigid, cannot be
folded back against sides of body
(FIGu80), . rereeemmerssonsonmnsesssasennnnsennsnse Makaira indica M. indica
Pacific and Indian oceans —

*
/\ nat able to be folded back
| \fo this pasition

pectoral fin rigid
M. nigricans Fig. 39 M. indica Fig. 40




2.2 Additional Aids to Identification of Genera and Species

The shape of vertebrae of billfishes shows characteristic variations by species or genus and may be used as
an additional aid to species identification, especially in the case of specimens that are damaged or cut (Fig.41)

anterior neural zyoapophysis posterier neual zygapophysis

anterior haemal zygapophysis haemal spine

dw»rﬁ%-&%é'{

T. pflueger
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Makaira mazara (Jordan & Snyder, 1901)J

ISTIO Mak 3

Tetrapturus mazara Jordan & Snyder, 1901, J.Coll.Sci.lmp.Univ.Tokyo, 15(2):305% (Japan).

Synonymy : Makaira mazara Jordan & Evermann, 1926; Makaira ampla mazara-LaMonte, 1941; Makaira
nigricans-F owler, 1944 (many authors erroneously use the name Makaira nigricans for this species); Eumakaira
nigra Hirasaka & Nakamwura, 1947; Makaira nigricans mazara-Rosa, 1950; Istiompax howardi Whitley, 1954;
Istiompax mazara-Whitley, 1968; Makaira nigra-Abe, 1957; Makaira {Makaira} nigricans-Robins & de Sylva, 1961.

FAQ Names: En - Indo-Pacific blue marlin; Fr - Makaire bleu de I'Indo-Pacifique; Sp - Aguja azul del

Indo-Pacifico

Field Marks: Body net very compressed; nape
highly elevated; height of anterior lobe of first dorsal fin
iess than greatest body depth; lateral line system with
simple loops,

Diagnostic Features : Body not strongly com-
pressed. B8ill long, extremely stout and round in cross
section; nape conspicuously elevated; right and left bran-
chiostegal membranes completely united to each other,
but free from isthmus; no gillrakers; both jaws and
palatines (roof of mouth) with small, file-like teeth. Two
dorsal fins, the first with 40 to 45 rays, lower than body
depth throughout its length, with a pointed anterior lobe
and a long base, originating above the posterior margin of
preopercle and ending close to the second dorsal fin
origin; second dorsal fin with 6 or 7 rays, its position
slightly backward with respect to that of second anal fin;
two anal fins, the first with 12 to 17 rays and the second
with 6 or 7 rays; pectoral fins long and marrow, adpres-
sible tp sides of body, with 20 to 23 rays; pelvic fins
shorter than the pectorals, with a poorly developed mem-
brane and depressible into deep ventral grooves. Caudal
peduncle fairly compressed (laterally} and slightly depres-
sed (dorsoventrally), with strong double keels on each side
and a shallow notch on both the dorsal and ventral
surfaces; anus situated near first anal fin origin. Lateral
line single, follawing a single loop pattern, obvious in
juveniles and immature fish, but cbscure in adults, as it
becames progressively imbedded in the skin with growth
(however, the line becomes always clearly visible when
the epidermis is removed). Body densely covered with
elongate, thick, bony scales, each with usually 1 or 2,
sometimes with 3 posterior points. Vertebrae 24 (i1
precaudal and 13 caudal). Colour: body blue-black dor-
sally and silvery white ventrally, with about 15 rows of

ta. 17 cm. body length ca. 370 cm. bady length
Schematic drawings of scales [ not same size }

o

Lateral line systems of left side in size growth
( schematic )
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pale, cobalt-coloured stripes, each consisting of round dets and/or narrow bars {these stripes may not always be
visible, especially in lang-preserved specimens). First dorsal fin blackish or dark blue, other fins blackish brown,
sometimes tinged with dark blue; bases of first and second anal fins tinged with silvery white.

’ T
It is the most tropical bilifish species ? y F/
and is frequent in equatorial waters. Its
fic, 35°5 in the western South Pacific, ) s
2575 in the eastern South Pacific, 40 to
marlins are nat usually seen close to land masses or islands, unless there is a deep drop-off of the shelf (900 to
1 BOO m as in the waters off Kailna-Kona, Hawaii Island). :
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Geographical Distribution : The — LT T

Indo-Pacific blue marlin s found pri- = % é{

latitudinal range, based on data from the N ) U;\}
commercial longline fishery, extends to )

4595 in_the southwestern Indian Ocean ;/
and 3575 in the southeastern  Indian ‘ { 4%{_
ot L r 190" raee *

marily in the tropical and subtropical
waters of the Pacific and Indian oceans,  |f*%
2,
£=1
]
about 450ND in the western North Pacific e S R"l_
Ocean, 35 N in the eastern North Paci- I g " d ?
Ocean.
[ iad Lol Ll
Habitat and Biology: This is an epipelagic and oceanic species mostly confined to the waters on the
warmer-side of the 24°C surface isotherm and known to effect seascnal north-south migrations. Pacific blue

o

.;to-

The monthly distribution of catches by Japanese longliners shows two main seasonal concentrations of M.
mazara: one from December through March in the western and central South Pacific betwegn 8% and 2605, and
the other from May through October in the western and central Narth Pacific between 2° and 24°N. In the
remaining two manths (April and November) the fish tend to concentrate in the equatorial Pacific between 10°N
and 10°5. This species becomes less abundant toward the eastern Pacific; in the Indian Ocean, it is known to be
relatively abundant around Sri Lanka and Mauritius; off the east coast of Africa, it is apparently abundant
between the equator and 135 during the southeast monsoon period (from April to October).

In Hawaiian waters, an ecological interaction is known between M. mazara and the striped marlin,

Tetrapturus audax, with the two species responding in different, respectively exclusive ways, to certain environ-
mental factors such as temperature or food.

Of 170 individuals of M. mazara tagged from 1963 through 1970 in the Pacific Ocean, no recoveries were
made up to 1972. Five specimens were tagged with ultrasonic transmitters and tracked off Hawaii in 1971 and
1972, A fish of 270 kg was successfully tagged and tracked on 14 and 15 July 1971, 3.1 miles west of Keauhou,
Hawali Istand (fuen, Dizon & Uchiyama, 1978). The tag was inserted on 14 Jduly at 09:35 hours and the fish was
tracked by the R.V. CHARLES H. GILBERT until 08.00 hours of the next morning. A temperature-sensitive tag
was used on this occasion for the purpose of obtaining information on depth. During the tracking period, the fish
moved to about 25 miles north of the point of release on an erratic course cruising between the 183 m and 1 830 m
(100 and 1 000 fathom) isobaths. The calculated speed of the fish ranged from 0.6 to 4.4 knots (0.09 to 0.62 body
length/sec) with an average of 1.6 knots (0.23 body length/sec). Swimming depth varied from the surface to 73 m,
but the fish remained mostly within the upper 37 m.

Larvae of M. mazara have been extensively collected in the tropical and subtropical waters of the western
and central Pacific Ocean, and south of the Maldive Islands, around the Mascalene Isiands, and off the south
coasts of Java and Sumatra in the Indian Ocean. Ripe eggs in the gvary are transparent with a yellow oil globule,
and measure about 0.8 to 0.9 mm in diameter.

This species is believed by commercial fishermen to form small-scale schools consisting of at most ten
individuals. Larger fish tend to swinr solitary.

M. mazara is known to feed in and near surface waters, but sometimes takes food in relatively deep waters
as is suggested by the finding of the deep-dwelling squirrel fish (Holocentrus lasteoguttatus) in the stomachs of
this species off Hawaii. The feeding behaviour has been observed by a fishery biclogist off Baja Califarnia: after
a fish of about 3 m body length had found a school of sguids (Dosidicus gigas measuring about 40 cm mantle
length) that was gathering under the night-light of a squid-fishing boat, it approached the school at almost. full
speed with its fins completely held back in the grooves, then suddenly hit the squids with its bill, subsequently
nudging the stunned prey and eating it head first. This species has also been observed to swallow big tunas like
skipjack (Katsuwonus pelamis), yellowfin tuna (Thunnus albacares) and bigeye tuna (Thunnus obesus) head first, and
the fishes found in stomachs of M., mazara often showed deep slashes on their bodies, presumably caused by the
bill of the marlin. These observations show that this species seems to use its bill quite often for feeding.




Stomachs of M. mazara contained mostly squids (Philippine Sea), and tuna-like fishes (aff New Zealand and
in the central Pacific). In Hawaiian waters, tuna-like fishes make up mare than 85% in volume of the Indo-Pacific
blue marlin's diet. A large individual caught off Hawaii had a 29 kg bigeye tuna in its stomach and its weight,
including the bigeye, was 340 kg. In the eastern North Pacific, M. mazara has been shown {from tne results of
Japanese longline research cruises) to feed primarily on squids and fishes, in particular Bramidae, Carangidae,
Gempylidae, Auxis spp., Xiphias gladius, etc. .

Dr Radtke estimated the age of this species based on otolith readings (Pacific Gamefish Research News,
1982) as follows: (1) Males: 52.1 kg=6 years; 68.3 to 71.2 kg=7 to B years; 82 kg=9 years; 96,9 to 116.2 kg=11 to
12 years; (2) Females: 135.4 to 147.4 kg=8 years; 209.2 to 228.8 kg=13 to 15 years; 286.3 kg=16 years,
336.5 kg=17 years.

Large pelagic sharks like Isurus, Prionace, Lamna and Carcharhinus, as well as the killer whale (Qrcinus
arca) and related species have aften been observed ta attack tunas and billfishes (including this species) hooked on
longlines. The author believes that such attacks are highly improbable under natural conditions.

Size: M. mazara attains sizes over 906 kg (2 00D 1b) in commercial longline fisheries and to about B20 kg in
sportsfishing activities. The heaviest record in sportsfishing (unofficial data, since more than ane person was on
the fishing rod) is the 818 kg {1 805 lb) "Choys monster" caught by Captain Cornelius Choy and his party off
Waikiki, Hawaii; the second-largest is a specimen of 447 cm total length, 523 kg (1 153 1b) weight, and 185 cm of
girth eaught at Ritidian Point in Guam (this is the all tackle angling record). The heaviest record listed in "Warld
Reecord Game Fishes, 1982" published by the International Game Fish Association is a fish of 498.95 kg {1 100 b}
weight, 420.4 cm total length, and 200 cm girth width from Le Marne, Mauritius. The size range of M. mazara
caught by commercial longliners averages approximately 200 to 285 cm body length in Pacific equatorial waters
and 215 to 300 cm body length in the Indian Ocean.

In the Pacific, size at first maturity of males is thought ta range fram 130 to 140 em eye-fork length (86.8
to 87.8% of body length), Females attain larger sizes than males; around the Bonin-Islands, fish over 200 em
eye-fork length are all females; around Taiwan Island males attain less than 120 kg weight, while females grow to
over 300 kg.

Interest to Fisheries: Catches of M. mazara have been reported by about 10 countries from seven FAQ
Fishing Areas (51, 57, 61, 71, 77, 81 and 87). The major fishing nations in the period frorm 1978 to 1982 were Japan
and the Republic of Korea. The total world catch was 18 193 t in 1978, 18 654 € in 1979, 21 109t in 1980, 21 413 t
in 1981 and 20 727 t in 1982. Only 8.2% (1 761 1} of the 1981 catch came from the Indian Ocean, while 91.8%
{19 652 t) were taken in the Pacific Ocean, particularly in Fishing Area 61, northwest Pacific (7 543 t), by
Japanese and Chinese (Taiwan Province) vessels (about egual shares); in Fishing Area 71, western central Pacific
(6 048 t) by Japan, Malaysia, the Philippines and the Republic of Korea; and in Fishing Area 77, eastern central
Pacific (4 979 t) by Japan and the Republic of Korea. In 1982, 8.3% of the total catch were taken in the indian
Qcean, while 91.7% came from the Pacific Ocean, particularly from Fishing Areas 61, 71 and 77 (FAQ, 1984).

The gear most commonly used for fishing M. mazara is the Japanese type of longline and its derivates, but
this species is most often caught incidental to fisheries directed at other marlins (M. indica and Tetrapturus
audax) and tunas (Thunnus thynnus, Thunnus obesus and Thunnus albacares), Mest Japanese tuna longline vessels
range in size from 240 ta 340 GRT. Recently, many of them have been equipped wbith freezing facilities capable
of preserving the fish in excellent condition at very low temperatures, between -40° and -507C or at even lower
temperatures in the most modern vessels. M. mazara is also taken incidentaily by harpooning boats aiming at
Makaira indica, 7 etrapturus audax or XiEhias_'gl adius around southerh Japan and Taiwan Island,

The quality of the flesh is excellent for sashimi (sliced raw fresh flesh with soy-sauce and horse radish).
Most of it is marketed frozen.

Local Names: AUSTRALIA: Blue marlin; CHILE: Pez zuncho; CHINA: Lan fu yii; JARAN: Aburakajiki,
Cenba, Katokui, Katsuokui, Kudamaki, Kure, Kuroka, Kurokajiki, Kurokawa, Kurokawakajiki, Kuromazaara,
Mazaara, Njiachi, Njiara, Tsun; MALAYSIA: Mersudji; MEXICG: Marlin azul, Marlin negro; NEW CALEDONIA:
Empéreur, Marlin bleu; NEW ZEALAND: Marlin, Taketonga; REPUBLIC OF KOREA: Nok-sae-chi; TAHITI: Haura;
USA: Blue marlin, Cuban black marlin; USSR: Ch'joernij marling VIET NAM: Ca c#' den.

Literature : Nakamura, H. (1938, 1942); Royce (1957); Ueyanagi (1964); Howard & Ueyanagi {1965);
Nakamura, lwai & Matsubara (1968); Strasburg (1969, 1970); Mercett (1971) Nakamura, 1. {1974, 1983); Howard &
Starck (1975).

Remarks : The English name "black marlin" was often used among Japanese scientists for Makaira mazara
until the mid-sixties. "Black marlin" is a direct translation of the Japanese common name, "Kurokajiki" (KUro =
black, kajiki = marlin) for this species. See also "Remarks" under Makaira nigricans.,




Literature : Nakamura (1937, 1938); Royce {1957); Ueyanagi (1962); Watanabe & Ueyanagi (1963); Howard &
Ueyanagi (1965); Koga (1967); Merrett (1970, 1971); Howard & Starck (1975); Kikawa (1975).

Tetrapturus audax (Philippi, 1887) ISTIC Tetra 5’

Histiophorus audax Philippi, 1887, Anal.Univ.Chile, 71:35-8, pl.8 (figs 2 to 3) (Iquique, Chile}.

Synonymy : Istiophorus audax-Abbott, 1899; Tetrapturus mitsukurii Jordan & Snyder, 1901; Tetrapturus
ectenes Jordan & Evermann, 1926; Makaira grammatica Jordan & Evermann, 1926; Makaira holei Jordan &
Evermann, 1926; Makaira zeiandica Jordan & Evermann, 1926; Makaira audax-Jordan & Everrmann, 1926; Marlina
mitsukurii-Grey, 1928; Marlina zelandica-Whitley, 1937; Kajikia ritsukurii-Hirasaka & Nakamura, 1947; Kajikia
formosana Hiraska & Nakamura, 1947; Tetrapturus tenuircstratus Deraniyagala, 1951; Tetrapturus
acutirostratus Deraniyagara, 1952; Makaira formosana-Matsubara, 1955; Marlina audax-Smith, 1956; ietraeturus
audax-Robins & de Sylva, 1961; Makaira audax zelandica-Whitley, 1962.

FAD Names: En - Striped marlin; Fr - Marlin rayé; Sp - Marlin rayado,

Field Marks: Anterior lobe of first dorsal fin pointed and higher than remainder af the fin, the height
decreasing gradually backward; anus situated near origin of first anal fin, the distance between them smaller than
half of anal fin height; tips of pectoral and first anal fins pointed.

Diagnostic Features: Body elon-
gate and fairly compressed. Bill stout
and long, round in cross section; nape
fairly elevated; right and left branchio-
stegal membranes completely united to
each other, but free from isthmus; no
gillrakers; both jaws and palatines (roof
of mouth) with small, file-like teeth.
Twa dorsal fins, the first with 37 to 42
rays, usually with a pointed anterior
lobe, higher than (or occasionally equal
to} body depth anteriorly, the fin then ca. 12 cm, ca. 00 cm. £a. 180 ¢m.
abruptly decreasing in height to about bady length body length bady length
the 10th dorsal fin ray and gently
decreasing further backward; first dor-
sal fin base long, extending from above
posterior margin of preopercle to just in
front of second dorsal fin origin; second darsal fin with 5 or 6 rays, its position slightly backward in respect to the
second anal fin; two anal fins, the first with 13 to 18 rays, the second with 5 or 6 rays and very similar in size and
shape to the second dorsal; pectoral fins Jong and narrow, with pointed tips, adpressible against sides of body and
with 18 to 2Z rays; pelvic fins slender and almost equal to, or slightly shorter than the pectorals in large
specimens, and slightly longer than pectorals in smaller individuals. Caudal peduncle well compressed {laterally)
and slightly depressed (dorsoventrally), with a pair of keels on each side and a shallow notch on both, the dorsal
and ventra} surfaces; anus situated just in front of first anal fin origin. Lateral line single and obvious, curving
above base of pectoral fin and then continuing in a straight line toward the caudal fin base. Body densely covered
with elongate bony scales, each with 1 or 2 posterior points. Vertebrae 24 (12 precaudal and 12 caudal). Cotour:
body blue-black dorsally and silvery white ventrally, with about 15 rows of caobalt-coloured stripes, each consisting
of round dots andfor narrow bands. First dorsal fin dark blue; other fins usually dark brown, sometimes tinged
with dark blue; bases of first and second anal fins tinged with silvery white.

Schemalic drawings of scales 1 net same size }
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Geographical Distribution : |
T. sudax accurs mainly in the
tropical, subtropical ard tempe-
rate waters of the Pacific and
Indian oceans. Japanese long-
line catch data collected over
many years show that the distri-
bution pattern of this species
within the Pacific Qcean is
horseshoe-shaped, with the base
of the horseshoe located along
the Central American coast. T.
audax is occasionally found on
the Atlantic side of the Cape of
Good Hope {(Talbot & Penrith,
1962) and one individual was
caught off Angola, West Africa
in October 1976, having probably
strayed from the Indian Ocean as in a few cases of Tetrapturus angustirostris and Makaira indica. The
latitudinal range limits of J. audax, based on data from the commercial longline fishery, extend from about 45°N
in the North Pacific to 30°5 in the eastern South Pacific and to 4575 in the western South Pacific, as far south as
4595 in the southwestern Indian Qcean and 35S in the southeastern Indian Ocean.

Area of occasional distribution, or invasion, ( no spawning )

Habitat and Biology : This is an epipelagic and oceanic species, usually swimming above the thermocline.
Parin (1968} included it among the holoepipelagic species which inhabit the isothermic, surface-pelagic layer of
the ocean at all stages of their life cycle, and are usually confined ta tropical and subtropical waters where
permatent thermoclines exist, but penetrate higher latitudes in the lacal warm seasons. However, the striped
marlin has a somewhat atypical distribution as campared to most other bilifishes and tunas, and seems to prefer
more temperate waters. In the Pacific, its distribution resembles that of the albacore (Thunnus alalunga) and the
bluefin tuna {Thunnus thxnnus), in contrast to that of the other billfishes and tunas. In the Indian QOcean,
however, it is found in warmer waters. The total distributional range of this species, is generally bounded by the
20" and 25°C isotherms, at least in the western Pacific Ocean. This is the most dominant and widely distributed
of all billfishes, especially in the eastern and northcentral Pacific, where it is much more abundant than in the
western Pacific. In the Indian Ocean, the striped marlin is abundant in the western Arabian Sea.

Larvae of striped marlin have been recorded from the western North Pacific (west of 180° long.) between
10% to 3D°N, and from the central South Pacific (west of 130°W) between 10° and 30°S. They are maost abundant
in the respective local early summers, with peak occurrences during May through Jupe in the western North
Pacific, and in November and December in the central South Pacific. The seasonal accurrence of mature females
coincides with that of the larvae. While the distribution of larvae for the eastern Pacific (east of 120%W) is not
known, mature fish are reported to occur there between 59 and ZUDN, largely in May and June, Larvae have also
been reported to occur in the Banda and Timor seas in January and February, in the eastern Indian Ocean in
October and November between 6°N and 605, and in the western Indian Ocean between 10°S and 189S in
December and January. Mature females are found in March and May in the Bay of Bengal, although larval
occutrence is not yet known there. The lower temperature limit in the distribution of larvae is approximately
24°C, both in the Indian and Pacific aceans. However, larval distributians in the two oceans differ in that, in the
Pacific, the larvae of this species are scarcely found in equatorial waters. It has been noted that larvae of T.
audax are not likely to appear in the Kuroshio Current area, while those of the Indo-Pacific sailfish, Istiophorus
platypterus occur there extensively. Two juveniles of striped marlin (12.2 and 14.5 cm body length) were found
in stomachs of a yellowfin_tuna (Thunnus albacares), and of a dolphinfish (Coryphaena hippurus) taken by langlines
an 13 January 1955 at 23°52's/175°49"W and on 21 December 1964 at 17 5'5;67 29'E. These two occurrences
coincide with larval distributions of the species in the South Pacific and Indian oceans, respectively.

The ovarian eqgs of striped marlin from New Zealand average about 0.85 mm in diameter shortly before
spawning. The size of ovulated eggs is presumed to exceed 1 mm in diameter, considering that the mean
diameter of the eqgs of the shortbill spearfish (Tetrapturus angustirostris) is 1.442 mm and that the eggs of the
Indo-Pacific sailfish (Istiophorus platypterus), measure 1.304 mm In diameter.

T. audax, like the other marlins, daes not form dense schools like the tunas, and the individuals are usually
dispersed at considerably wide distances. Several fish, however, are often seen together, sometimes following
one another, especially during the spawning season. Surfecing is apparently more common with strong wind and
high waves., When wind snd current are maving in the same direction, the water surface is rather smooth, but
when the wind runs against the current, high waves develop and this is when striped marlin are most often seen at
the surface arcund Taiwan Island, usually swimming in the direction of the wind. When surfaced, striped marlins
usually swim very slowly, with the upper caudal fin lobe above the surface and the dorsal fin retracted and not
showing, a characteristic which reportedly distinguishes them from swordfishes which are unable to depress the
dorsa! fin and show both the dorsal and caudal fins when surfaced. Striped marlins swim faster and are less easily
approached when surfaced than the swordfish, Like other billfishes and tunas, they tend to school by size. For
example, in the eastern Pacific, fish on the southern spawning grounds (forming a single size mode at 180 to
200 cm eye-fark length = 83.9 to B86.1% of body length) are larger than those on the northern spawning grounds
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(two size modes, one at 140 em and one at 180 crn). Smaller striped marling cocur in eduatarial waters af the
Pacific, but these small fish are absent between 5% and 1608; in midlatitudes {15° to 30°S) of the central South
Pacific, a longitudinal stratification is apparent, the larger fish (over 180 cm eye-fork length) occurring in
the western Pacific; harpooned fish tend to be larger than longlined fish in the East China Sea, and the harpooned
fish are also fatter at a given length.

Dolphinfishes (Corxghaena spp.), wahoo (Acanthocybium solandri) and the pelagic large sharks (Prionace,
Isurus, Lamna, Carcharhinus and Alopias) feed on many of the same forage organisms as the striped marlin. Tts
closest competitors for food are possibly the other billfishes and larger tunas. The striped marlin, however, tends
to feed more on epipelagic organisms and less on mesopelagic ones than the swordfish and the oceanic tunas. Food
habits do not appear to vary significantly with sex or size, at least in adults. Considerabie variation in species
composition of the diet occurs, however, with seasons and geographic localities. T. audax, like other billfishes and
tunas, is thought to be carnivarous and a non-selective feeder. Some of its reported major forage species by
localities are: Flistularia sp., Auxis, sp., squid {Fast Africa); Scomberoesox saurus, Arripis trutta, Loligo sp.,
Ommastrephes sloani, Caranx lutescens, Scornber japonicus (New Zealand); Alepisauridae, Clupeidae (Tasman
Sea); Gempylus serpens, Cololabis saida, Engraulis mordax, Sardinops caerulea, Trachurus symmetricus (Califor-
nia); Etrumeus teres, f isturalis sp., Argonauta sp., squid (Mazatlan, Mexico); E.trumeus teres, scomber japonicus,
Fistularia sp., squid (Baja California, Mexico); Auxis spp., Bramidae, Gempylidae, squid (eastern North Pacific)

Alepisaurus spp., squid (eastern South Pacific); squid (Peru-Chile); Engraulis ringens, Trachurus symmetricus, squid
{Chite).

Predators of adults of this species are probably extremely rare or almost inexistent, the only likely
candidates being some of the large pelagic sharks and the toothed whales, although there are many predators to
the earlier life-stages of the striped marlin.

Size: The maximum size attained by this species exceeds 350 em in total length and 200 kg in weight. The
all tackle angling record is a fish caught off the Cavalli Islands, New Zealand, on 14 January 1977, weighing
1B9.37 kg (417 Ib 8 oz). Other records of large specimens (over 180 kg) are the following: 183.47 kg (404 Ib
B oz}, Bay of Islands, New Zealand, on 12 March 1980; 1B1.89 kg (401 {b), Cavalli Islands, New Zealand, 24
February 1970; 180.53 kg (398 lb), Maver Island, New Zealand, 30 December 1974 (IGF A, 1981). All worid records
for both men and women recognized by IGFA are from New Zealand, except a record from Botany Bay, Sydney, on
24 Qctober 1976 (161.93 kg=357 lb for men's 30 lb line class).

Size at first capture {longline fisheries) of T. audax is approximately 83 cm eye-fark length (= 83.9 to 86.1%
of body length). Around Taiwan Island, size at first maturity is generally estimated between 140 cm and 160 em
eye-fork length, and the bioloegical minimum size of males at about 137 cm eye-fork length. The maximum size
in commetcial fisheries is probably about 290 em sye-fork length or 258.6 kg (570 Ib).  The sizes of fish taken by
commercial longliners range mainly from 205 to 225 cm body length in the northern part of the western North
Pacific, between 145 and 185 cm body length in the southern part of the western North Pacific, between 235 and
255 em body length in the central North Pacific, and about 280 cm body length in the western South Pacific.

Interest to Fisheries: In the period froam 1978 ta 1982, catches of 7. audax have been reparted from seven
FAQ Fishing Areas (51, 57, 61, 71, 77, Bl and 87), mostly by Japan and the Republic of Korea. The total world
catch was 15 426 t in 1978, 15 988 t in 1879, 18 429 t in 1980, 15 664 t in 1981 and 15 460 t in 1982. Only 13.6%
(2 132 t) of the 1981 total catch was taken in the Indian Ocean, and 86.4% (13 532 t) in the Pacific Ocean,
particularly in Fishing Area 81 (northwest Pacific) with 7 229 t predominantly by Japan, in Fishing Area 77
(eastern central Pacific), with 2 414 t predominantly by Japan, and in Fishing Area 87 (southeast Pacific) with
2217 t by Japan and the Republic of Korea (FAQ, 1983); of the 1982 catch, 12.6% (1 949 t) was taken in the
Indian Ocean and 87.6% {13 511 t) in the Pacific Ccean, predominantiy by Japan, China (Taiwan Province} and the
Republic of Karea (FAQ, 1984).

The commercial catch of T. audax is taken mostly by surface lonalining, while harpooning may be
responsible for less than 1% of the total catech in recent years. The longliners aim chiefly at tunas and marlins
which are frequently swimming at depths between 100 and 150 m. Longline gear consists of a mainline, flost
lines, branch lines, hooks, bouys including several radio-bouys, and flags. Several hundred of these units (each
unit is referred to as a "basket"} are joined in a series to make up a set of longline. The longline is retrieved with
a line hauler. Japanese longliners in the eastern Pacific use about 2 000 hooks {sbout 400 baskets) per set. Due to
recent manpower problems, considerable effort has been directsd toward developing labour-saving devices in
longlining. The reei-type and the tub-type of longlining are two examples of this development. In the reel-type
the mainline (usually wire) is continuous and reeled onto a large drum, while in the tub-type, the retrieved line is
coiled into a large tub. In harpooning, the electric harpoon has been recently introduced in Japanese fisheries to
speed up the killing of the fish.

The quality of the flesh is the best among billfishes for sashimi and sushi. It is marketed mostly frozen,
sometimes fresh.

Local Names: AUSTRALIA: Striped marling CHILE: Pez aguja; CHINA: Chi zuo fo yii, Hung ju chi yii,
Hung ju ting pan; JAPAN: Achingiyo, Achinoiyu, Achinuigu, Akinoio, Akinoiyo, Amenashi, Bai, Boke, Chiruguwa,
Dainanbo, Haihage, Hainouo, Haise, Mage, Maka, Makajiki, Masashi, Masasu, MNaeragi, Naidonbo, Nairage, Nairagi,
Nairanbo, Neeranbo, Nooragi, Nouragi, Oiragi, Oiraki, Okajiki, Sashi, 5Sasu, Shitore, Shiutome, Tenguzawara,
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Tsukipbo, Unjiachi; KENYA: Nduaro; MEXICO: Agujdn, Marlin, Marlin rayado, Pez puerco; NEW CALEDONIA:
Empeéreur, Marlin rayé, Empéreux; NEW ZEALAND: New Zealand martin, Striped marlin; PHILIPPINES: Dugso,
Liplipan, Marasugi, Spearfish; REPUBLIC OF KOREA: Cheong-sae-chi; SRI LANKA: Haura; USA: Barred
martin, Pacific striped marlin, Spearfish, Spikefish, Striped martin, Striped swordfish; USSR: Polosatii marling
VIET NAM: C4& cd mitsukurii. .

Literature : Nakamura, H. (1938); Ueyanagi (1959, 1964} Jones & Kumaran (1964); Howard & Ueyanagi
(1965) Nakiamura, I. (1968); Parin (1968); Kume & Jaseph (1969, 1969a); Ueyanagi & Wares (1975); and Silas &
Pillai {(1982}.

Remarks : Honma & Kamimura (1998) and Kamimura & Honma (1958) advanced the hypothesis that North
and South Pacific populations of this species, being quite separate from each other, may represent different
species, based on differences in pectoral fin length, and ecalogy. Further study is needed on this problem.

Tetrapturus belone Rafinesque, 1810 " ISTIO Tetra 6

Tetrapturus belone Rafinesque, 1810, Caratteri di alcuni nuovi generi e nuove specie di animali epiante della
Sicilia, con varie osservazioni sopri i messimi. Palermo, 1810, 105 pp., 20pl.(ref.p. 54-5, pL.1, fig. 1).

Synonymy : Skeponopodus typus Nardo, 1833; Tetrapterurus belone-Bonaparte, 1841; Tetrapterus belone-
Agassiz, 1843; Tetraplurus belone-Verany, 1847; Histiophorus belone-Gunther, 1860; Scheponopodus prototypus
Canestrini, 1872; Histiophorus (Tetrapturus) belone-t itken, 1876; Makaira belone-Tortonese, 1958.

FAQ Names: En - Mediterranean spearfish; Fr - Marlin de la Méditerranée; 5p - Marlin del Mediterraneo.

Field Marks: Bill very short, about 18% of body length; pectoral fins narrow and short, less than 15% of
body length; distance between anus and anal fin origin nearly equal to anal fin height.

Diagnostic Features: Body elongate and fairly compressed. Bill rather short
and siender, round in cross section; nape alrmost straight; right and left branchio-
stegal membranes completely united to each other, but free from isthmus; no
gillrakers; both jaws and palatines {roof of mouth) with small, file-like teeth. Two
dorsal fins, the first with 39 to 46 rays and a rounded anterior lobe higher than body
depth anteriorly, the fin then abruptly decreasing to about the 10th dorsal fin ray and
keeping the same height further backward; first dorsal fin base long, extending from
above posterior margin of preopercle to just in front of second dorsal fin origin;
second dorsal fin with 5 to 7 rays, its position backward with respect to the second
apal fin by half the length of the anal fin base; two anal fins, the first with 11 to 15 scales
rays, the second with 6 or 7 rays and very similar in size snd shape to the second darsal; pectoral fins short (10 to
13% of body length), adpressible against sides of body, their upper margins curved, lower margins nearly straight
and tips pointed, with 16 to 20 rays; pelvic fins long and slender, slightly shorter than twice the pectoral fin
length and depressible into deep ventral grooves. Caudal peduncle well compressed (laterally) and slightly
depressed (dorsoventrally), with strong double keels on each side and a shallow notch on beth, the dorsal and
ventral surfaces; anus situated far anterior to first anal fin origin. Lateral line single and obvious, its arch
ending between midpoint and tip of pectoral fin. Body densely covered with elongate bony scales, each with 3 to 5
posterior points. Vertebrae 24 (12 precaudal and 12 caudal). Colour: body dark bluish grey to nearly black
dorsally and silvery white ventrally; usually no blatches or marks on body or fins.
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2.4 LFAMILY XIPHIDAE { XIPH

Synonymy : None.

Remarks : This family includes a single species, Xiphias gladius, which is easily distinguished from the
istiophorids by its flat bill, the absence of jaw teeth and scales in adults, the short-based dorsal fin which is well
separated from the second dorsal in adults, the absence of pelvic fins, and the presence of a single median keel on
each side of the caudal peduncle.

Xiphias Linnaeus, 1758 XIPH Xiph l

Genus : Xiphias Linnaeus, 1758, Systema naturae, ed.10:248,

Type Species: Xiphias gladius Linnaeus, 1975 by monotypy.

Synonymy : Ziphius Hector, 1875 (?misspelling); Ziphias Cheeseman, 1876 (?misspelling); Phaethonichthys
Nichals, 1923 (based on incompiete juvenile specimen from stomach of a red-tailed tropic bird).

Remarks : This genus is monotypic.

Xiphias gladius Linnaeus, 1758 XIPH Xiph 1

Xiphias Gladius Linnaeus, 1758, Syst.Nat., 10:248 (Habitat in Oceano Europae).

Synonymy : Xiphias gladius-Bloch, 1786; Xiphias imperator Bloch & Schneider, 1801; Xiphias rondeletti
Leach, 1818; Phaethonichthys tuberculatus Nichols, 1923; Xiphias estara Phillips, 1932; Tetrapterus imperator-
Rohl, 1942; Xiphias therraicus Serbetis, 1951; Xiphias gladius estara-Whitley, 1964.

FAO Names: £n - Swordfish; Fr - Espadon; Sp - Pez espada

Field Marks: 8ill extremely long, its cross-section flat; no teeth in jaws, in adults a large single median
caudal keel on each side; no pelvic fins; body without scales.
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Schematic drawings of scales | not same size )
Diagnostic Features: BDady
elongate and cylindrical. Upper
jaw prolonged into a long bill,
flat-oval in cross-section (but bath
jaws prolonged into long bills in
immature individuals); eyes large;
mouth not protrusibile; fine, file- \
like teeth present in specimens of ‘

about 1 m (body length), disappear-

. : ! - ca. 6 cm, a. 25 cm. ta. 30 cm. €a. 200 om.
ing with growth;  gill openings bedy length bedy length bady length body length
wide, gill membranes united only {no scales)

basally and free from isthmus; no gillrakers, Two
widely separate dorsal fins in adults (continuous in
immature specimens), the first much larger than the
second; first dorsal with 34 to 49, second dorsal with 4
to 6 rays; two separate anal fins in adults (continuous in
immature specimens) the first much larger than the
second; first anal with 13 or 14, second anal with 3 or 4
rays; position of second anal fin slightly more forward
than that of second dorsal fin; pectoral fins falcate, a
little rigid and situated low on body sides, with 16 to 18
rays; pelvic fins and pelvic girdle absent; caudal fin
large and lunate. Caudal peduncle with a large keel
present on each side and a deep notch on both the
dorsal and ventral surfaces; anus situated near first
anal fin origin. Lateral line absent in adults, but
recognizable in specimens to about 1 m body length as a
wavy line, disappearing with growth. Adults scaleiess
but scales with small spines present in specimens to
about 1 m body length. Vertebrae 26 (15 or 16 precaudal
and 10 or 11 caudal). Colour: back and sides of body 75,2 cm. body length
blackish-brown, gradually fading to light-brown on ven-
tral side; fin membrane of first dorsal fin dark blackish-
brown; other fins brown or blackish-brown.

In its preaduit stage, the swordfish undergoes
drastic morphological changes with growth, which
affect the bedy shape, the bill and particularly the
dorsal, anal and caudal fins.

‘Geographical Distribution :
Cosmopolitan in tropical, tempe-
rate and sometimes ceold waters
of all oceans, including the
Mediterranean Sea, the Sea of
Marmara, the Black Sea, and the
Sea of Azov. Based on data
from commercial longliners
catches, the latitudinal range Dof
this sgecies extends from 50°N
to 4575 in the western Pacific,
from 50°N to 3595 in the eastern
Pacific, from 25°N to 45°S in
the Indian Ocean, from 50%N to
409-4595 in the western Atlan-
tie, and from 60°N to 45°-50"S
in the eastern Atlantic,

Habitat and Biology : This is an epi-and mescpelagic, oceanic species, usually found in surface waters
warmer than l3°C, the optimum temperature range being 189 to 22°C in the northwester&n Pacific Ocean. The
swordfish has the greatest temperature tolerance among billfishes, ranging from 5% to 27°C. Based on records of
farage organisms taken by this species, its depth distribution in the nerthwestern Pacific ranges n%rrnauy from the
surface to about 550 m depth. 1t is believed, however, to descend occasionally into waters of 5~ to 10°C and to
depths of at least 650 m.

The swordfish is primarily a warm-water species and, generally speaking, its migrations consist of
movements toward temperate or cold waters for feeding in summer and back to warm waters in autumn for
spawning and overwintering. There are two hypotheses on the migration of the swordfish in the northwestern
Atlantic: (1) they migrate to the north and east along the edge of the continental shelf during summer and return
to the south and west in autumn, or (2) there are different groups of swordfish migrating from deep waters toward
the continental shelf in summer and moving back to deep waters in autumn.
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Larvae are more frequently encountered at temperatures above 264°C. Inthe Atlantic, spawning apparent]y
occurs throughout the year in the Caribbean, the Gulf of Mexico, and in the waters off Florida, with the peak of
the spawning season from Aprii through September. In the Pacific Ocean, it accurs in spring and summer {March
through July) in the central part, in spring (September to December) in the western South Pacific, and all the year
round in equatorial Pacific waters. The best known spawning grounds of the swordfish are found in the
iviediterranean Sea, off the southern part of the Italian Peninsula and 5icily, the main spawning concentrations
occurring in the Straits of Messina. Adults are present on these spawning grounds in all months except January and
February, and spawning is most intensive from the end of June to August, when males are often observed pursuing
fernales. Lggs of this species have been found from June to September, and young swordfish up to 5 kg have been
recorded from October to December. Large numbers of juveniles occur throughout the Mediterranean from
November to March, Female gonads contain 2 to 5 million eggs.  In the Atlantic Ocean swordfish spawn in the
upperwater layer at depths between 0 and 75 m, at temperatures around 23°C, and salinity of 33.8 to 37.4°/00.

Adult swordfish are opportunistic feeders, known to forage for their food from the surface to the bottorn
aver a wide depth range. Over deep water, they feed primarily on pelagic fishes, including tunas (Thunnus),
dolphinfishes (Coryphaena), Alepisaurus, Gempylus, flyingfishes (Exocoetidae), barracudas (Sphyraenidae) and
others, and pelagic squids {Ommastrephes, Loligo, lllex and gthers), while in relatively shallow waters they take
chiefly neritic pelagic fishes (mackerels, herrings, anchovies, sardines, saugies, needlefishes, ete.). L.arge adults
often make feeding trips to the bottom where the temperatures may be 57 to 10°C and feed on demersal fishes
{hakes, Bramidae, trichiurids, gempylids, redfish, lanternfishes (Myctophydae), Genostomatidae, Sternoptychidae,
ete.). Based on stomach contents from X. gladius, it is most likely true that the swordfish uses its sword to kill

some of its prey, particularly squids and cuttlefishes, as is shown by the slashes on the bodies of prey found in
swordfish stomachs.

Size : This species reaches a maximum size of 445 cm total length and about 540 kg weight. The size range
of fish taken by the commercial swordfish longliners is 120 to 190 cm body length in the northwestern Pacific; the
average weight in the Mediterranean Sea ranges from 115 to 160 kg, Usually females are larger than males, and
maost swordfish over 140 kg are females. Adults grow over 230 kg (rarely) in the Mediterranean, up to 320 kg in
the western Atlantic, and up to 537 kg in the southeastern Pacific. The all-tackle-angling record for this species
is a 536.15 kg (1182 Ib) fish caught off Iquique, Chile in 1953.

There is little information on biclogical minimum size and age and some of the data are contradictory. X.
ladius first spawns at 5 to 6 years of age and 150 to 170 em eye-fork length (which is 85 to 88% of body length) in
the Pacific and Indian oceans (Yabe et al., 1959). Males reach sexual maturity at a length of around 100 cm and
fernales at a length of 70 em in the Atlantic {Ovchinnikov, 1970). However, recent research conducted on
swordfish off the southeast coast of the United States indicates that males mature at a smaller size than females
(st about 21 kg for males and 74 kg for females) (€. Houde, pers.comm., cited from Palko, Beardsley & Richards,
1981). Kume and Joseph (1969) regarded swordfish of less than 130 cm eye-fork length as immatuie.

Interest to Fisheries: There are important fisheries for X. gladius in the Atlantic, Indian and Pacific
oceans., Catches have been reported from 14 FAO Fishing Areas {21,727, 31, 34, 41, 47, 51, 57, 61, &7, 70, 77, 81
and 87) by about 30 countries {majar fishing nations: Japan, USA, ltaly, Spain, Canada, Republic of Korea, China
(Taiwan Province), the Philippines and Mexice) in the period from 1978 to 1982. The world catch was 40 279t in
1978, 37 992t in 1971, 36 402 t in 1980, 37 726 t in 1981 and 40 321 t in 1982. Only 1 439 t of the 1981 catches
were taken in the Indian Ocean, while the rest were distributed in halves between the Pacific and Atlantic oceans
(including the Mediterranean Sea), particularly in Fishing Area 61 (northwestern Pacific} with 8 085 t predomi-
nantly by Japan, and secondly by China (Taiwan Province), Fishing Area 37 (Mediterranean) with 6 584t
predominantly by Italy and Spain, and Fishing Area 77 (eastern central Pacific) with 5 210 t predominantly by
Mexico and Japan. ivlore than 2 000 t were reparted in 1981 from % other Fishing Areas, i.e., Fishing Area 21
{northwestern Atlantic) with 2 315 t predominantaly by USA, Fishing Area 27 (northeastern Atlantic) with 2 163 ¢
predominantly by Spain, Fishing Area 31 (western central Atlantic) with 2 548 t predominantly by USA, Fishing
Area 34 (eastern central Atlantic) with 2 117t by some 10 countries, and Fishing Area 71 (western central
Pacific) with 2 940 t predominantly by the Philippines (FAQ, 1983). Of the 1982 world catch {40 321 t}, only 3.7%
(1500 t) were taken in the Indian Ocean, 83.9% (17 705t} in the Pacific Ocean, and 52.4% (21 116 t) in the
Atlantic Ocean including the Mediterranean Sea (FAQ, 1984).

Catch records from the high seas tuna longline fishery indicate that swordfish are taken almost throughout
the range of that fishery. For the most part, however, swordfish catches are incidental to the tuna longline
fishery, except for the Japanese swordfish longlines (nocturnal longlines; called in Japanese “Mekanawa”
{=swordfish longline) or "Yonawa" {=night longline} which operate in the northwestern Pacifie, from Japan
eastward almost to 146 W. Other important commercial fisheries directed at the swordfish are located in the
western North Atlantic from the Grand and Georges Banks to the Gulf of Mexico (harpooning and ionglining}, in
the eastern Atlantic, especially in the Gulf of Guinea and the Mediterranean Sea (longlining, harpooning and
various kinds of trapping or setnetting), and in the South Atlantic off the coasts of Brazil and Uruguay (longlining).

Major sportsfishing areas for troiling and drifting baited lines are located off the east coast of the USA from
New York to Texas, from off the coast of California to Ecuador, Peru and northern Chile, off the east coast of
Australia and around New Zealand.
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The quality of the flesh is excellent for steaks, canning or "Teriyaki" (grilled meat with sugsr; soy-sauce and
rice wine in the Japanese way). Marketed mostly fresh or frozen.

Local Names: ALGERIA: Pez espada; ARGENTINA: Pez espada; AUSTRALIA: Broadbill swordfish,
Swordfish; BRAZIL: Espadarte, Peixe espada; BELGIUM: Espadon; CANADA: Broadbill swordfish, Espadon,
Swordfish; CHILE: Albacora, Pez espada; CHINA: Chien-chi-yu, Ki-hi-khu, Tinmankhu; CUBA: Pez espada;
DENMARK: Svaerdfisk; FRANCE: Espadon; GERMANY (FED.REP.): Schwertfisch; GREECE: Xiphias; INDIA:
Kuthira-meen {(Lacadive Archipelago?), Mas-hibary; [RELAND: Luinniase; ITALY: Pesce spada; JAPAN:
Andaachi, Dakuda, Ginzasu, Goto, Hirakucha, Hyu, Io, Izasu, Kudamaki, Medara, Meka, Mekajiki, Mesara,
Okizaara, Rakuda, Shiutome, Shutome, Suzu, Teppo, Tsun; MALTA: Piscispat, Pixxi spad; MEXICO: Pez espada;
NETHERLANDS: Zwaardvisch; NEW ZEALAND: Broadbill; NORWAY: Sverdfisk; PERU: Pez espada;
PHILIPPINES: Dugso, Doguso, Lumeod, Malasagi, Malasugi, Manumbuk, Mayaspus; PORTUGAL: Agulba, Agulhao,
Espada, Espadarte, Peixe agulha, Peixe espada; REPUBLIC OF KOREA: Whang-Sae-chi; ROMANIA: Reste
cuspada; SOUTH AFRICA: Broadbill, Swaardvis, Swordfish; SPAIN: Aja para, Chichi spada, Emperader, Espada,
Espardarte, Pez espada; SRI LANKA: Kadu kpooara; SWEDEN: Swardfisk; TUNISIA:  Bou sif; UNITED
KINGDOM:  Swordfish;  USA:  Broadbill, Broadbill swordfish, Swordfish; USSR: Mechenos, Mech-ryba,

Meshvenosouiye; VENEZUELA: Pez espada; VIET NAM: Ho cd mui kiem; YUGOSLAVIA: Babljan, Iglun, Igo,
Jaglun, Macokljun, Sablijck.

Literature : Nakamura et al., 1951; Yabe et al.,, 1959; Tibbo, Day and Doucet (1961); Ovchinnikov, 1970;
Palko, Beardsley and Richards (1981); Nakamura, 1963,

Remarks ;: The local name "Albacaore" is used for )(iE-hias gladius in Chile, while "albacore” is commonly used
for the longfin tuna, Thunnus alalunga in many English speaking countries. In the French speaking countries, the
yellowfin tuna, Thunnus albacares is called "Albacore".
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Figure 4.—First gill arch and eye for comparisen with longest uill raker length of five species of Pacific salmon.
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BLUE SHARK

Prionace glauca (Linnaeus 1758)

Scientific names from the Greek roots
prion (saw) and akis (point}; and the Latin
glauca (blue).

The French name is requin bleu.

Description Body elongate, its
greatest depth at first dorsal, about 6.5 -into
length to precaudal notch, in undistorted
specimens. Dorsal profile little arched. Head
4.5 to 5 into total length. Mouth inferior,
moderate in size, directed forward. Snout
conical with slightly rounded tip, long, Feeth
acutely subtriangular, lateral margins strong-
ly convex, median margins concave, edges
serrate, teeth so closely placed that the bases
overlap, tooth at symphysis of lower jaw
sometimes reduced, in 1 to 3 functional
rows. Interorbital space wide. Eyes almost
circular, the mid-point above the centre of
the mouth. Five gill openings, moderate in
size, the middle one largest, and the last 2
over the pectoral fin. Spiracle small, close
behind eye, or absent. Caudal peduncle
slightly compressed, without keels on sides
but tending to be rhomboid in cross section.
Precaudal pits almost rectangular.!

Fins Diorsal (2). Leading edge of first
dorsal straight rounding into a concave free edge

terminating in a moderate free tip. Second dorsal
similar in shape, about one-quarter area. Caudal
about one-quarter of total length, subterminal
notch well developed. Anal about same size as
second dorsal, its free edge very concave leaving
the posterior angle acutely pointed. Pectorals very
long, about as long as head, narrow, and sabre-
shaped, Pelvics abdominal, small, anterior margin
somewhat convex, posterior margin slightly con-
cave.

Vertebrae About 240

Scales Piacoid, minute, with weak ridges
and scalloped edges usually overlapping. The skin
not really rough to touch,

Colour Dark indigo blue on back shading
through clear bright blue on sides to white below.
Tips of pectorals and anal dusky. Colour lost in
preservation.

Size Largest authenticated size 12
feet 7 inches (3.8 m). Reputed to reach 25
feet (7.6 m).2

Recognition Notable for the long

-sabrelike pectoral fin, well-developed snout,

slender form, and striking colour in living
specimens,
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Life History Maturity is not reach-
ed at lengths of less than about 7 or 8 feet
(2.1 or 2.4 m}. Young are bomn at lengths
between 18 (46 cm) and 21 inches (53 c¢m).
Up to 302 or 60° young are born at a time.
The foed is a wide variety of pelagic and
demersal species. In the Guif of Alaska
stomachs contained salmon, lanternfishes,
daggertooth, pomfret, saury, and squid.*® It
seems to be sluggish except when feeding, It
is commonly taken by salmon trollers off the
west coast of Vancouver Island® and used to
be of common occurrence around pilchard
seines. It is regarded as a nuisance by fisher-
men.

Distribution In the warm temper-
ate, subtropical, and tropical oceans of the
world, including the Mediterranean Sea, In
mid-Pacific and inshore north to the Gulf

FAMILY SQUALIDAE

of Alaska and Japan,® in the Atlantic north
to southern Norway and Newfoundland and
the Guif of St. Lawrence. Chile south to
Australia, New Zealand ind South Africa,
Hawaii, and Brazil. In British Columbia
common off the west coast of Vancouver
Island in summer, and off the Queen Char-
lotte Islands.}? Experimental fishing indi-
cated northward movement of the population
from May to September and catches were
made only at water tempezatures between 11
and 17 C5

References 1 Bigelow and Schroe-
der 1948; 2 Clemens and Wilby 1961; 3
Fowler 1941; 4 LeBrasseur 1964b; 5 Neave
and Hanavan 1960; 6 Okada 1855; 7
Springer and Garrick 1964; 8 Williamson
1930,

DoOGFISH SHARKS

These sharks have no anal fin and two dorsal fins. The dorsal fins may or may not
be preceded by prominent spines. There are no keels or precaudal pits on caudal peduncle,
All five gill openings are anterior to the pectoral fin insertion. Dogfish and sleeper sharks.
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FAMILY BRAMIDAE POMFRETS

The pomfrets are large, strongly compressed, pelagic or bathypelagic fishes. Adults
have blunt snouts and are deep bodied anteriorly tapering to a shallow caudal peduncle.
Dorsal and anal fins are long based, each with two or three spines at the origin.
The caudal fin is lunate and the pectoral fins long and pointed. Changes in form
during development complicate the assessment of species. There is one species off the
coast of British Columbia; it occurs abundantly but erratically offshore and infrequently
inshore. Pomfrets and breams.

(PACIFIC) POMFRET

Brama japonica. Hilgendorf 1878

Scientific names from the Latin drama the temperate and tropical oceans of the
(a European minnow with some similarity world.%® However, although individual
in form}); and Japan. adults cannot be distinguished, young of

This species was called pomfret Brama north Pacific stocks differ clearly from
raii (Bloch 1791} in Clemens and Wilby those taken elsewhere.®® The stock is ac-
1946 and 1961. cordingly regarded as representing a diff-

rama raii or Brama brama Bonnaterrc  erent specics and the oldest acceptable name
{1 ) has been regarded as inhabiting is applied.
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Description Body depth about 2.2
into standard length, very compressed, deep-
est around midlength. Head deep, com-
pressed, its length about 3.6 into standard
length., Mouth terminal, large, directed
forward and up. Upper jaw extending about
to centre of pupil. Snout blunt, slightly
concave. Lower jaw blunt. Jaws even.
Teeth on jaws and palatines slender. Inter-
orbital space much elevated and convex,
its width about 3 into length of head. Eye
rather decper than long, its diameter about
4 into length of head. Gill membranes free
from each other and isthmus. Caudal pe-
duncle compressed, its least depth about
15 into standard length.

Fins Dorsal (1), II1, 30 to 33, long, rela-
tively high anteriorly, curving down and rather
low posteriorly. Caudal deeply and finely forked.
Anal II to III, 25 to 27, long and low, highest
anteriorly. Pectorals about 22, falcate, longer
than head, upper rays supported by cartilaginous
folds. Pelvics I, §, subthoracic, groups of long,
modified scales at the outer angles of the bases.

Scales Cycloid, rather small, each with
anchors up and down, precisely arranged in longi-
tudinal rows on body, on bases of fins, and all
over head. Lateral line canal forming an arch on
anterior two-thirds of body and then straight
along midside, 80 to 84 scales in its length,

Colour Steel gray above, silvery below
with brighter bands along scale rows. Dusky to
black on snout and all fins e¢xcept pelvics. Orange
streaks on operculum.

Size Length to 4 feet (122 ¢m),?
largest seen 19 inches (48 cm), probably
reaches 3 feet (91 cm).

Recognition Recognizable by the
compressed body, long falcate pectoral fins,
large tail, and blunt head.
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Life History Fishing experiments
show that the area of availability to surface
gillnets moves northward with the advance
of the season from below latitude 50 N in
early summer to the Gulf of Alaska gen-
erally in late summer,®!213 and that
availability is strongly related to water tem-
perature.”!! Inshore and perhaps elsewhere
the species appears and disappears errati-
cally.’ In the nmorth Atlantic also pormfret
are only seasonally abundant, occurrence is
erratic, and availability is related to water
temperature, 2111 Squid, fish, and crusta-
ceans have been found in the food.

Distribution At least as far south
as Guadaloupe Island,’ southern Califomnia,
Oregon, Washington,!S Gulf of Alaska, 1”8
Aleutian Islands,'® but not common in Be-
ring Sea.! Kamchatka, Pacific coast of Ja-
pan, and tropical mid-Pacific.5 Occasionally
abundant in British Columbia,*14 and some-
times taken inshore.!

Utilization Reported to be a good
food fish but not so far found consistently
enough to provide a basis for an industry.

References 1 Anon 1939; 2 Clark
1928; 3 Clemens and Wilby 1961; 4 Cowan
1938; 5 Fitch 1950; 6 Grinols 1965a; 7
Hanavan and Tanonaka 1959; 8 Hitz and
French 1965: 9 Leim and Scott 1966; 10
Mead personal communication; 11 Mead
and Haedrich 1965; 12 Neave and Hanavan
1960; 13 Pinckard 1957, 14 Pritchard
1930b; 15 Schuliz and DeLacy 1936; 16
Stephen 1928; 17 Van Cleve and Thomp-
son 1938; 18, 19 Wilimovsky 1954, 1964.
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JAPAN -ITS LAND & PEOPLE

Geography
Climate
Pepulation
Pelitics
tducation Sysiem
Religion

(42,000 sq. km./16,200 mi
The besutiful subtropical island of
Okinaws (2,400 3q. km./900 &q.
mi.) is situated some 600 km. (380
miles) southwest of Kyushu.

There are also some 3,000 minor
islands in the archipelago.

In total land area, Japan is al-
most a3 large as the state of Cali-

fornia but somewhat smaller than

Sweden,

Four-fifths of Japan’s land area
is mounmwins; a chain running
through each of the main islands.
Japan's highest mountain is world-
famous Mt. Fuji (3,776 m./12,385
).

Since only oae-fifth of the entire
land is fat, many of the hills and
mountainy you will see are culti-
vated all the way to the t0p.

Situated is the volcanic zone of
the Pacific, Japan has many hot-
spring resorts as well as active vol-
canoes. Japanecse scenery is unique-
ly beautiful and graceful, with
a quality found nowhere else. s

Climate ’

Thcdimninlmn;icvide—
ly because the island chain lies al-
moat directly north to south.

Japan has a relatively higher hu-
midity level and a heavier rainfall
in the summer than Europe. Con-
versely, it has lower humidity in
winter, But generally the weather i§
mild and there are four clear-cut
seasons, each with its own distine-
tive scenery.

Spring i the most popular sea-
son with tourists because overseas
visitors are sttracted by Japan's
cherry blossoms and other lovely

© ' fowers. The first cherry blossoms ..

come out as early as March in

Kyushu and may be seen in aorth-

ern Japan &3 late as May.

the coast of Japan and there are
many fine mountain resorts where
summer can be enjoyed to the full-
€3t within easy and quick access of
urban ateas.

Autmon is perhaps the most
colorful of all the seasons. This is
when the trees are transformed into
gold aod flaming red, and parks

Mean Tomperatures (Centigrade)

by train away {rom Tokyo.
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Populstion ]
'Aboul 113 million people are
_par.kedialou.inynuofl«.m

densely populated nations on earth.

Most significant is the concentra-
tion of Japan’s population in the
big cities, a trend that is being ac-

celerated by the nation's coatinuing

. industrislization.

Tokyo, second only 10 Shanghai,
has a population of over 8,500,000,
Osaks, the second largest Japanese
city, has about 2,700,000 residents.

The populatioa figures of the
major Japanese cities as of May,
1977 were:

Yokyo proper 8.570,000 Wobe 1,360,000
Osaks 2.740.000 Sapporo 1,20.000
Yokchams 2660000 Kitakyushu LoR o
Nagoya 2,080 000 Kewasaki 1,020,000
Kyoto 1,460,000 Fukuoks 1,020,006
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Politics

The post WW 11 Japanese Con-
stitution created 8 goveroment
which reembled aa Amsrican-style
parliamentary procedure operating
within a British-style framewoark.

There are two houses of parlia-
ment (Diet), e House of Repre-
senwtives and the House of Cous-
cillors. The Lower House consisis
of 511 seats; the Upper, 252,

Each house [unctiont in much
the samie way 83 the American Con-
gress. The Lower House, however,
elect the prime minister in the same
manner a5 fn Great Britsin. And
then the prime minister picks his
cabinet. The prime minister runs
the country, but if the Lower
House passes a non-confidence
vote, he must ask his entire cabinet
to resign. Or he must dissolve the
Lower House within len days and
call for new elections.

Al present, the Liberal-Demo-
cratic Party is the strongest. The
Socialist Party, which enjoys
strong labor support, is second. The
Communist Party, Xomeito Pany
and Democratic-Socialigt Pmy are
also represented.

Educstion System

Afller WW 1, the Ministry of
Education announced » sew educa-
tional policy which purged all mili-
tary influence from Japan's edoca-
yonal system, thus establishing a
pexce-loving Japas through a new
type of education.

The §-3-3-4 school year system
was established in 1947, [t consists

of six years of primary schoal -

{compulsory), three years of middle
school (compulsory), three years of
high schoal and four-year colleges
and wniversivies. (an additional
four years are required for ad-

vanced degrees) There are also’

two-year junior colleges,. plus five-

year techaical institutes for middle
school graduates.

of Junc 1918, lapan has

24,771 primary schools; 10,723

middle schools; 5,028 high schools;

_ 431 colleges and universities; 515

-‘Junior colleges; and "6S five-year -

techmical institutes.

The school year starts in April,
with vacations of about a month in
July and August, and two weeks in
Decemnber and Januery, and again
in March and April.

In addition to regular Jessons at
school, there are 3 few extracurri-
cular subjects such as the abacus,
calligraphy, and Eaglith cooversa-

tion. Girls wsually study cooking,
ml.allunphy.dnuu(mha
Western or Japanese), flower ar-
ranging, lex cmremony, €IC., in
order to become cultured and prac-

There are two principal religions
in Japan — Shintcismm and Bud-
dhism. Buddhism has about 33 mil-
fion adberents and Shinto, 70 mil-
lion.

In fact, most Japanese are both
Buddhisty and Shintoists. They are
married in a Shinto ceremony but
are usuafly buried with Buddhist
rites. A man may bave his new
house **blessed” by s Shinto priest
and then go to the Buddhist tempie
1o pray for the money to pay for it

- - This duality of religious belief s
quite harmonious and works out
rathet well in that Shinioisin places
emphasis on enjoying the natural
life bers and now, while Buddhism
stresses the life afier death and the

China in the j2th century. It at-
taches importance 10 gusiere train-
ing, manual labor and *“‘zazen,”
{religious meditation).

Christiesity

Christignity is the third larges:
religion in Japan. It was first intro-
duced into Japan in 1549 when
Francis Xavier, accompanied by
two Spanish Jewity, landed st
Kagoshima. 1t was prohibited on
point of death by the Tokugawa
Shogunate for about 250 yeans.
Today, there are 1ome £7),200
Christians in Japan and about
6,000 churches.
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Located at the southern tip of the
Satsuma Penineula, thusuki ks
noted for s tobacco and its hot
springs. Most of the spas lic along &
10-kilometer beach. Similar 10 Bep-

pu Sps, Surigahama, one of the
lbumh hot wnnu. specializes in
“sunamushi® hotsand Dbuths.
These baths are efficacious to ex-
ternal injuries, digestive trouble,
rheumatism, ncuraigia and many
other ailments.

Also located close at hand is Mt.
Kaimon often called Sstruma-Fuji;
a cakiera lake, l1keda; and beautiful
cape, Nagasakibana.

OKINAWA

Okinawa consisis of more than
60 istands, Jarge and small, and is
southonmost in the Japanese

archipelago, lying at approximately *

the same Istitude as Miami,
Florida, U.S.A. These subtropical
islands are onc of the few places in
Japan where ““naivewc” remains.
Maay call Okinawa the *“*hidden
jewd of Japan.” Cobalt blue sca,
emerald sky, blossoming flowers,
and bdoundless natural beauty fill
the land year round.

As a result of its subtropical
geographic location and histocical
relationship with Chioa and Japan,
Okinawa has many snique pro-
ducts: For instance, “‘Bingata™
cloth, ceramics, lacquerware, black
pearls, coral cxafis, tortoiseshell
articles, and shell leis.

Transportation 1o Okinawa -
mainly by air although some occan’
liners call a1 the island, Domestic
flighs coanect Okinawa with

Tokyo, Osaka, Fukuoka,
Kagoshima, and
Kumamoto.

The world's first ocean exposi-

tica. EXPO “75,- was beld on the -

Motobu Peninsula in Okinawa.

SOME THINGS JAPANESE

Flowes Arvanging
Tea Cavemmony
lapansse Gardens
Kimono .
Bridal Costume
Kaboki

Mok Drama

ludo

Karate

Sumo
Ryokandapanese inns

FLOWER ARRANGING
{IKEBANA}

fkebang, the art of flower
arranging, is one of unique cultural
heritages you will encounter in
Japan. Bornt in the Muromachi
period (1338-1573) when the tea
ceremony began 10 lake hold

among highranking semwrgi, fs
nmpbcny Is of necessity, as there
was only a small space in the tiny
teshouse for flowers.

Today, there are three or four
thousand different lkebana schools
with millions of adherents. There
are two basic themes that are com-
mon o schools—the formal and
the natursl. The formal method

‘bases its teachings on three main

Man. The natural method empha-
ﬁ the simplicity of the flower it-
If you wish, you can spend some
time leaming Jkedans yourself.
The Sogeisu School (Phone: 03-
407-6181/5) offers » special class
for foreigners. And JTB's “An-
» Around-Town™ tour in Tokyo in-
cludes a flower arranging demon-
'smnon
TEA CEREMONY [CHANOYV)
Chenoys s one of the things
Japanese that fascinates visitors
from oversess. some may
think that the English are the workd
champion tea drinkers, the Jape-
nese take it onc siep farther. They
make & ceremony of drinking tes.
The 1ea ceremony was perfected
by Sen-wo-Rikyy in the Ii6th
century, but its origin goes back
nany-- ywars .. before...
mwdw-ﬂnhelenmofnud-

-
4 ®

13

Closely .

remark on its elegance. Simplicity
and elegance are essential in the 1ea
ceremony.

Those who wani to wiiness or
participate in a tea ceremony
should join the JTB "An-Around-
‘Town" tour of Tokyo.

JAPANESE GARDENS

The charm of the Japanese gar-
den lies in jts subde, highly-
sophisticsied layout and in the
representation of the essence of
nnurelnnhmuedspnu:

Muromachi pcnod (1338-1573), as
mofthmmduundbyl&n




lion and Silver Pavilion gardens,
Ryoanji (Rock Garden). Deitokuji
Tempic gardem, all of which are in
Kyoto. Edo Period—Katsura
Detached  Pulace, Shugakuin
Detached Palace, Nijo Castle, old
lmperial Palacs in Xyoto. Famous
Edo Period gardems ia Tokyo are
Rikugien, Korakuen and the Hama
Detached Palace. Ritsurin Park i
Takamatsu, Kenrokuen Garden in
Kanarawa, and Korakuen Garden
in Okayama are also outstanding
works of this era.

KIMONO

Foreign visitors are ofien disap-
pointed (o learn that few Japanese
wear Kimono, particularly in the
cities. The reason I simple. A
kimono is not only expensive, but

also is not as casy (0 wear in this

modera age as Western clothes.
Kimono patterns and colors are
different, but cutting and style are
almost uniform. Material is cotton
of man-made fabric for everyday
use, but the more expensive kimono

is of silk. Accessories include an

obi, sash and haori (a short over-
coat). Other accessocies that go
with the Lkimono are: jubon
(underwear made of silk or cotton);
smalier sashes; spli-toed ladi
socks; and zosi or gets, footwear.
Zori are often wied for formal
occasions, gete are informal and al-
most dever worn on formal occa-
sions.

The yukate is s gay cotton
kimono and quite relaxing to wear.
At 8 Japanese inn, you will have 2
chance to wear a yukalo.

Why oot take a stroll through the
kimono section of a Jeading depart-
ment store ia Tokyo and Kyoto?

Usualty an entire floos is devoted to !

kimono and kimono accessories.

At cither Amin Handicraft
Center, Tokyo Shopping Center or
Kyoto Handicraft Center, Kimono
and Happi Coats can be purchased
at a reasonable prices.

B L T Y
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Kabuki differs from Western
theater In many respects. It is &
combination of acting, singing and
dancing: it has 3 “henamicki’’ (an
approach to the stage through the
audience, something like a runway
oa which the actors appear, giving
s feeling of oncnexs with the au-
dience) and a stage which between
scenes revolves in full view of the
sudience, allowing quick, colorful
scene changes; women's parts are
played by malke actors; exaggerated
make-up i3 used o intensify the
lecling of the character the actor
portrays. .

The pace of Kabuki is siow by
today’s standards, but the play is
enlivensd by gorgeous seis,
costumes and the almost lyrical
delivery of the lina. Onc unique
feature of Kabuki is that the
characters are assisted in making
costumc changes on the stage by
silent men with covered Taces dres-

4 . sed in black who are supposedly

KABUK} -
kabuki, the most colorful of
forms ol traditional

gerated drama accompanied by
songs and music. It has been widely
popular since ity beginnings in the

YA
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" invisible to the audience.

The best place to see Kabuki in

" Tokyo is at the Kabukiza Theater

{Phonc: 341-3131) which has com-
fortable, Western-style theater
faciliies. For otber theaters that
present Kabuki drama, refer 10
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_judois 10 use the swrength of 1he op-

NOH

Noh Is an ancient form of Jape-
nese court dance. N is characterized
by the use of masks and by sutely
dancing and siaging 10 the accom-
paniment of imstrumenial music.

“Noh" simply means “perform-

* and cvolved from Saru-
ptu. a form of entertainment that
was popular in the 131th and l4th
centuries. Sarugaku was refined by
Kannami Kiyotsugu (1333-1384)
and his son, Zeami Motokiyo
(1363-1443) gave Noh its present
character.

The subjects of Noh plays are
mostly  historical and show
Buddhist influence.

The Noh stage, 5.5 meters (18
fect) square, B much smaller than
the Kabuki stage and b coverad
with aa inner roof. The stage set is
simple, usually just a3 huge pine tree
painted on a backdrop.

Noh costumes are gorgeous and
their effect is doubled on the bare
Noh siage. Matks which take the
place of the make-up used in other
forms of dramatic art, are worn by
the actors 1o indicate the characiers
portrayed.

The language, costumes and set-
tings have not changed since the
16th cenwury. Even today. Noh
audiences are mainly connoisseurs
rather than people secking enter-
tainment

For where 0 see Noh Drama,
refer 10 page 36

JUDO
Judo, developed in Japan is now
a worldwide competitive spart.
Them;mﬂfanof;udo.uﬂed
in the Edo

Jufutsn, developed
period (1603-1867). 1t was Jdilferent »
ighting,

systems of without
weapons, against either and armed
or bare-handed opponent.

Dr. jigoro Kano (1860-1938),
sfter mastering jujutsu, fostered
judo and introduced scientific
training sysiems based on modern
athletic principles. He organired a
modern schoal of judo known as

Thefuadamnlwmpled
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ponent to sdvantage. Thus person
of weasker physique can beat o

wear white costs, while rouscrs
and colored belis, the color of
'hn:h differs according to their
ran

The best-known jndo hnll in
Japan is the Kodokan in Tokyo
{Pbone: 8311-7151). From 5 10 7:30
p-m. you can see the training of the
judoists at the hail (frec).

KARATE
Kurate s 8 technique of hitting
or jabbing the opponent with the
fist or Ricking him off his fect. It
mbouttbeuscof:wﬁpon
Karate s ancient, developing
over the centuries between the Tang
and Miug periods in China. Later,
it was introduced to Japan, and
under the influence of the indigen-
ous martial arts went through con-
siderable modification. =
ln korete basic waining, one is
required Lo practice jabs, kicks, ¢ic
over and over on a straw dummy.
When one has been well trained in
basic karate techniques, it is not
difficult 10 break a dozen roof tiles
or five boards with a single stroke.
 Scibu Kan in Kyoto is the largest
- martial arts academy in the Orient

where karate and other Japlnesc ;

martial arts can be seen.

" SUMO

Sumo is traditional Japancse
wrestling. The wrestiers are profes-
sionals, ull and beavy, usuafly
weighing from 200 to 350 pounds
(90—160kg.)

Fifieen-day Sumo tournaments
are held six times a year—in
January, May, and Scpiember at
the Kuramae Xokugikan Hall in
Tokyo: in March at Osaka; In July
at Nagoys, and in November at
Fukuoka. The wourney winner is
awarded a dumpmn flag, a
monetary prize and his name is
engraved on the trophy awarded by
the Emperor. Befween towna.
ments, sumo wretlers tour the
country, <competing in lonl
maiches.

Compared \mh erm wruﬂ-

-

. >

RYOKAN-~JAPANESE INNS

The accommodations, facilites,
and scrvices in “*Ryokan' or Japa-
nexe inns differ widely from those
in Western-siyle hotels. If you wish
10 cxpericnce a different touch of
Japan, the casiest way is to stay ata
Ryokan.

How tosctata Ryokan

Al the enirance, You are asked 1¢
remove your shoes before stepping
onto the well-polished wooden
floor. A pair of slippers will be of-
fered. When you reach your room
you ‘must leave your slippers out-
side.

The tatami mar-floored Japanese
room is & combined kiving, dining
and bedroom. The fafami are made
of rice siraw covered with a thin
woven mat.

Upoa entering your room, you
* are asked 10 sign the register, and
green (ex and cakes are served.

A Japancse bath is delightful.
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DINING OUT

Ffood & Driaks

Japanese Delicacies
How To Use Chopsticks
How To Eat Inexpensively
Restawrants

FOOD AND DRINKS

Jupan has many fine restaurants
which serve excellent international
cuisine, but we advise you to sam-
pie some of the delicacies of Japan.

The best introduction to Japa-
nese cuisine is through internation-
ally-famed dishes like sukiveki,
lempure and pekitori. Then, il you
are the adventurous type, proceed
10 more typical Japanese foods
such as sushi und sobu (buckwheat
poodies).

JAPANESE DELICACIES -
Sukiyaki
Sukiyaki is delicious. Thin strips
of beel, sliced green onions, vegeta-
- bles in scason, chunks of soybean
"~ curd. and shirataki, a gelarinous "
* poodie, are gently simmered in 8- °
sty mixture of soke, soy sauce
and sugar. The whole process takes
place right at your table.
When the sukiyaki is ready, you
pluck morsels from the pot with
chopsticks, swish (hem

your
through beaten raw egg (if you wish
to be authentic), plunk them on the
rice in the tiny rice bowl before
you, and enjoy! Aod sake gocs well
with sukiyaki, iry it. You can cat
your fill of sukiyaki for ¥2,000—
14,000 per person.

?"’[:?"3

‘4

Tempura

Tempura came originally from
Portugal, and was picked up by the
Japaness in the 16th century. Asit
survives today, it b & deficious
combination of shrimp, fish, sea-
weed, chrysanthemum leaves and
various familiar vegetables. All the
ingredients are dipped in a feather-
light batter and deep-fried. That
means the very best way to cat tem-
pura is across the counter from the
cook. That way, your lempurs is
placed on your dish piping hot and
indescribably delicious. Just mix
some of that grated daikon (radish)
with the dedicate sauce provided,
Jip your tcnipura in it, and a3 more
delicious meal you'll never [ind.
You can {ind places to eat tempura
for ¥2,000--¥3,000 per pesson, but
be preparcd 1o pay more in the ex-
clusive restaurants.,

Yakitorl
i~ Yakirori is lndihoml with B

. drink of hot” sat: wrblwrx

winter day. But it is delicious any
time of the year. Yakitori literally
means roasted bird, but it is bits of
chicken, giblets, onions and okra
skewered on bamboo splinters and
barbequed. The barbeque sauce is
defightfully tangy. Yakitori is a
good way to delve into the culinary
wonders of Japan. The delicacy is

ssold by the sick, and cosis any-
where from 150 to Y200 per stick.
Do not hesitate to ask prices before
,'0“ [~ 8

Sushi

Japanese women would rather
eat sushi than anything else in the
world. But.it wkes an adventure-
some spirit for the average foreign.
<f to try it. The divh is very simplc.
ft iy vincgared rice, squeczed inlo a
bite-sized oblong and topped with
various delicacies such as raw tuna,
squid, broiled cvl, sweet fried epg.
boiled shrimp, fish roc and varipus
other raw scafood. You had best
start with boiled shrimp and (ried

4 - eg. You sag sce gverything avail-

ablc through the glass caw on the
counter o0 just poind 10 what you
want. If you want 1o try fresh fish,
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it would be a good idea to start with
the bright red one, lean maguwro
(tuna). Sushi is sold in pairs costing
anywhere from V100 to 71,200 per
set.

Tonkatsu )

Tonkatsu is just the right Japa-
nese dish for the meat-loving visit-
or. l..iletally. Tonkatsu means pork
cutlet. But it really is bresded doep-
fried pork, ¢ither boneless chops or
luscious cuts of fillet, Ocder a Tan-
katsu Teishoku , and you will pro-
bably get breadl.-d pork, shredded
cabbage, two slices of tomat, a
bowl of miso soup, and green 1ca—
all for the exurbitant price of 7500
to ¥1,300. Just lock for a tonkatsu-
ya.

Noodlas

Apparently Marco Polo brought
noodles back from his adventures
.in_China 3o [taly has spaghetti,

~.Noodles alio came 'to Japan from - . -
+ China, Therp-afe three basic kinds
ofnoodlu. ‘any of which you will -

be safe in_ordering. They are all
delicious. There are: 1) buckwheat
noodles called soba. 2) large white
noodics called wron, and 3) thin
gz noodles called ronten of chuka
soba. All can be ordered in various
dishes. All are a goad introduction
to a favorite Japancse food. Prices
run from Y300 10 ¥750.

Rice

All rice does not come in little
bowls at the side of your plate.
There are also several kinds of onc-
dish rice meals. One of thesc is don-
buri mono, Donburi mono is a
farge bowl filled with rice and
topped with different things such as
& mixture of sliced chicken and .
or tempura, or tonkatsu. Doaburi
mono arc always good, so don't
hesilate to try one.

Another  rice-bascd  one-dish
meal s Soks(salmon) Chazuke.
This is a bowl of rice over which tea
has been poured. It is seasonad
_with wasabi, a kjnd of horseradish,,.
chunks of sated salmuon, Mrips o
scasoned  prossed  seaweed  and
sesamce secds. Delicious!
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HOW TO USE CHOPSTICKS
awting of Chinmrus Agutaprn

Using Chopsticks
1, Hoid ihe first chopstick firmly in fixed position.
2. The second chopstick is heid as a pencil with the

thumd, index and middle fingers.

Maenlhdiowstumnheudd;hmu
chopstick

3. Thiy novmt will form **V** 10 pick up the food.

The last waditional rice-bascd
one-dinh meal you may wish to try
s zosui, It is rice in & clear, subuly

Danish-type beer is also yvailubic.
1f you like refreshing Danish-1ype
beer, Suntory is the brand for you.

they seyve excellen food.
You can i what kind of res-
taursat it is from the samples. The

flavored soup with mushrooms, Sake is the uaditional drink.  prices listed on the small cards de-
wefoil, posched cgg, and meat of  Brewxd from rive, it is souktines  side the sample show what you pay
seafood., aalled rice wine. Sake wstes best for the food. No tax. No tipping.

- Any of these rice-based (radi-
sional dishes will delight the visitor.
Best of all, they cost from Y3500 10
11,500 each. Why dou't you ury
severaly

Suntory Whisky & Beer

Both imported and domestic lig-
nors are available at hotels, restau-
ranis, pight clubs and on limited-
express (rains. Imported liquors are
apensive. The whisky made in
Japan is quite rcasonablc and very

Japanese brer is also excellent.
The popular brands asc Suntory,
Kirin, Sapporo, and Asahi. Japa-
acse beer s more like a fine Ger-

when served warm (some like it
hat), but it is also refreshing on-
the-rocks. Being the ofiginal Japa-
noese drink, it gocs well with Japa-
nese food.

HOWTO EAY
INEXPENSIVELY

I you are budget minded and
want to mingk wilth the Japanese,
0 10 one of the downtown areas of
any city where there arc many good
cating places.

WindowDisplay
Restaurants

Anywhere peoplc  coagregate,
you'll find restaurants with a show-
window displaying samples of the

You can tefl the grade of the reut-
aurant—as you would in your own
country—{rom the outward ap-
pearance of the duildings, from the
show-windows themselves, and
{rom the prices.

If you find the restaurant and the
food attractive, then enier and
order. Sometimes you are required
to pay beforchand at the register
where you will receive meal tickets
in exchange for your money. Take
any vacang tablc and hand the tic-
kets Lo the wailer of waitress.

Do not expex1 anyone 10 speak
English in these restaurants. If you
have trouble in ordering, take one
of the waiters or waitresses out 1o
the show-window and point to what

food they serve. Thesc are the resi- . YOU wani,

surants the Japanese frequent and
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that .the noun categogy 1s _quite broad.-

Grammar

In this text, the parts of speech are six, They are: 1) the verb, 2) the
verbal adjective, 3) the copula, 4) particles, 5) sono-type noun modifiers, and
6) nouns, The first three of the series are conjugated, while the last three
never change in form. A noun is defined as something which does not change in
form and which is not a particle or a sono-type word Thus, one. must be aware .

3 TaiT

ﬁawulttenéﬁs~levtﬁs‘ﬁnve been dtvlded into two categories--the seni-f&&;;;'

:and ¥Eh{honori?ic thﬂhth; ldnguage? 7 The informal level or familiar speech is

also 1ntroduced in” some of the later lessons in the-pattern-passage conversations
among members of the Yamada family. Hawever, as the semi-formal and formal lan~-
guage is more commonly used with friends and acquaintances, these levels are the
ones primarily taught. Within the levels of semi-formal and formal language, the
endings of the conjugated forms (the verb, the verbal adjective, and the copula)
may be informal or semi-formal. For example, the verb "eat” at the semi-formal
level has an infornal form taberu and a semi-~formal form tabemasu; at the formal
level, "I eat” has an informal form itadaku and a semi-formal form itadakimasu

while "you eat” has the informal form meshiagaru and the semi-formal form meshi-
agarimasu.

Pronunciation

The five basic vowels in Japanese today are a, i, u, e and o. (For the pro-
nunciation of these vowels it is recommended that one mimic the teacher or follow
the tape.) Each of these vowels may be held, a becoming aa, 1 becoming 1i, etc.
In the case of the held vowels, aa, ili, etc., the single unit is simply held long-
er but never changes in quality.

The basic Japanese syllables are one of the above vowels, combinations of a
consonant (or consonants) and one of the vowels, or the nasal "n." The following

are the basic syllahles. The forms in parentheses indicate the spelling used in
this text. y




Introduction

ix
ka sa ta na ha na ya ra wa a (nasal)
: {or m)
ki si t1 ni h ai ri
(shi) (chi)
ku su tu nu hu mu yu TU
(tsu) (fu)

ke se te ne he Be re

ko s0 to no ho @mo yo ro

ga za da ba pa

gi = zi bi ri

(j1)
gu zu du bu pu
(zu)

ge ze de be pe

go zo do bo po

ky; " (sha) (cha) nya hya wmya rya _ -
) kyu (shu) (chu) 'nyu hyu mypf - ryu
'_' -;"\*!*- - '~'t""-q. v - _.?‘.t,_)':, S e L.
0 ,!f; kyo' (sho} (choD nyou? hyo :-myo ‘- ryo i g

gya (ja) _ bya pya

gyu (Juw - byu pyu

gyo (Jjo) byo pyo

(The syllables in parentheses in the last group are all palatalized.)

_ " Mention must also be made of the so-called "whispered” vowels i and u., These
5 are mot indicated in the text, because it i3 hoped that students will not be look-
 ing at their texts and also that they will learn from mimicking the teacher.
 These vowels become whispered only when they occur between the consonants k, 2, t
- and h, or as & final after on of these consonants. Examples are shita, hito,
| -masi ka, and futatsd,

; The student i3 also advised to use the nasal g in non-initial positions.
" This is the preferred prominciation in the Tokyo dialect.

Accent
The pitch accent in Japanese is one to which English speakers are not accus-

" towed and one to which they must pay special attention. Pitch may affect the
. meaning, as in the examples yonda and yonda, the former meaning "read” and the




x Introduction

latter meaning "called.” Within an utterance, that is, between two pauses, there
may be geveral pitch accents but they are not all the same height in pitch, It is
recommended that one listen closely to the teacher's pronunciation of pitch.
There are four patterns of pitch. An illustration with nouns and proper
names as examples would be the following four types: 1) head-high, §5Thizu,
2) intermedially-high, Yoshimura, 3) tail-high, yama desu, and 4) flat (in which
the first syllable of the series i3 somewhat lower than the remainder), Tanaka.
Accent marks are indicated in the text in the above manner. Pitch marks have been
omitted from the sections which the students might be seeing in class, such as the
exercise section, Thus, in class recitation, there is a check on the student to
see if he has memorized the proper pitch for each phrase. The pitch patterns fol-
lowed in this text are those of the Tokyo dialect which is the basis for standard
Japanese today. However, accents change from generation to generation and there
are some which are now in a state of flux, In such cases, an attempt has been
made to use the one which is most prevalent, Pitch accents of individual words

have been based on the reference work, Nihongo Akusento Jiten by Haruhiko Kindai-
chi.
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UNIT I

LESSON 1
Yukio: Ohayoo gozaIidhu.l Yukio: Good morning.
oiséggn: Ohayoo gozaimasu. ' Mother: Good morning.
Yukio: Nahji desu ka? Yukio: What time is it?
Okaasan: Shichiji desu. Mother: It's seven o'clock,
- (sitting down to eat}
Yukio: Itadakimasu, Yuklo: Itadakimasu.

GRAMMAR

I-1.1 The copula desu ,
" ¥ "

Desu has the meanings am, is" and "are” and the choice of meaning is de-
termined by context. In this lesson, desu appears only after nouns.

BXAMPLES: -
" Yukio desu. 1 am Yukio (literally, "am Yukio').
' . It's Yukio (literally, "is Yukio™).
Tokee desu, It's a clock (literally, "is a clock™).
They are clocks (literally, "are
. . clocks™). _
Ichiji desu. It's one o'clock (iiterally, "is one
. ) o'clack™).
1-1.2 Rbuns

In the case of most: Japanesa nouns, there. is- no distinction,in forl;hetween

- singular and plural,- ‘Por example, tokeo may nean "clock" or cIocks " ~context

determines which meaning is intended.

I-1.3 -samn

§g§_I; a suffix which i3 added to names of people as an expression of po-
liteness, It also occurs after names of johs or professions when referring to
individuals in those professions. It is comparable to the use of "Mr.,"” "Mrs.”
and "Wiss” in Bnglish. SAN IS NEVER ADDED WHEN GIVING ONE'S OWN NAME,

EXAMPLES :
thio-san desu. It's Yukio,
Hon' ya san desu., It's the bookseller,

1-1 4 Interrogative particle ka

The particle ka occurring at the end of a sentence makes the sentence an 1n-
terrogative one.

BXAMPLES:
Yukio-san desu. ' It's Yukio.
Yukio-san desu ka? Is it Yukio?
Ichiji desu ka? Is it one o'clock?
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Unit I, Lesson 1;-

Tokee desu ka? Is it a clock? Do you mean & clock?
Nah desu ka? Yhat is {t?

(Nani is an interrogative word meaning "what.” The form nan occurs rather
than nani ani before a word beginning with d " such as desu and also before counters @
(to be di discussed later) such as ji meaning “o'clock™ as 1n nanji, “what hour” or- A
"Wwhat o'clock.” Both the forms nan and nani occur 1nterchangeab1y before a word'

beginning with "t” or "n." (Before other consonants or vowels, nani occurs,)

1"'1 S -c-ka' ...ka

Two 1nterrogat1ve sentences of similar pattern uttered in sequence 1ndicates.’
choice;  "is it or is it ' 18 the meaning.

EXAMPLES :

Ichiji desu ka, Hji desu ka?
W o ——

Tanaka-san desu ka, Yamada-san
desu ka?

Is it one o'clock or is it two o'clock? ;j}
Is it Mr. Tanaka or is it Mr. Yamada? '3




GREETINGS AND PLEASANTRIES

Ohayo gozaimasu -- good morning

Konnichiwa -- good afternoon (day)

Konbanwa -- good evening

Oyasumi nasai -- good night {upon retiring for the evening)

Hajimemashite. Doozo yoroshiku -- this is the first time I have had the
pleasure of meeting you. Please regard me well [Titerally].

Shibaraku deshita -- 1 have not seen you for some time,

Ogenki desu ka? -- How are you?
Dkagesama de, genki desu. -- Thank you for asking. 1 am fine.
Saiko! -- "Great!" or "Excellent!", i.e. couldn't be better

Ma ma desu -- 50, SO

Anata no namae wo oshiete kudasai -- Please teach me your name [literally].
Onamae wa nan to osshaimasu ka? -- What's your name [extreme polite form].
Watashi/watakushi no namae wa desu. [NOTE: do not use

the suffix -san when referring to yourself.].
Isogashi desu ka? -- Are you busy?
Hima desu ka? -- Is it a slack time?
Gomen kudasai -- Please excuse me.
Shitsurei shimasu -- " " “, Pardon my rudeness [literally].l

0jama shimasu -~ Sorry to disturb you (e.g. upon entering someone's office
or living quarters}. .

Sumimasen or chotto sumisen -- Excuse me (when interrupting a conversation
‘ or attempting to attract attention).

Nihongo wo hanashimasu ka? -- Do you speak Japanese?
Hai. Hanashimasu. -- Yes. 1 speak Japanese.
Hai. Sukoshi hanashimasu. -- Yes, 1 speak a littie Japanese.
7" 'lie, or Hai, Hanashimasen. -- No. I do not speak Japanese.
Eigo wo hanashimasu ka? -- Do you speak English? - A
Motto yukkuri hanashite kudasai. ~- Please speak more slowly.

Mo ichido iite kudasai. -- Please repeat {your last statement).




Kaite kudusai. -- Please write (it).

Kaite agemashoo ka? -- Shall I write it for you?

Doo yatte kakimasu ka? -- How do you write it?

Ko yu fu ni kakimasu ka? -- Is this how it is written?

Wasurenai yo ni kaite okimasu. -- I will write it down so that I won't
forget it.

Gokkuro sama desu/deshita [present/past tense] -- You've been very helpful
(in the course of your duties).

Osewa sama deshita -- you've been very helpful (beyond the call of duty).
[Thank you for your help. 1 owe you a favor].

Osewa ni narimasu -- 1 will be in your debt (for your help above and
beyond the call of duty).

Iro iro to, doomo arigatoo gozaimasu. -- Thank you for your many favors.
Arrigatoo gozaimasu. -- Thank you.

Yoroshi desu ka? -- Is it okay? or is that alright?

Tanoshimi ni shite imasu. -- I'm looking forward to it with pleasure.

Nihongo no benkyoo wa muzukashii desu ne? -- The study of Japanese is
difficult, isn't it?

Dewa kore de shitsurei shimasu. ~-- {The matter is completed). I will
feave you now. Excuse me.

Soro soro shitsurei shimasu. -- 1 must leave shortly. Please excuse me.
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HEALTH AND WELL BEING

Go kigen ikaga desu ka? ~- How is your health?
Donna guai desu ka? -- How severe is it? -
Onaka ga itai desu. -- 1 have a stomach ache.
‘Atama ga itai desu. -- 1 have a headache,

Kibun ga warui desu. -- I do not feel well.
Funayoi desu. -- 1 am seasick.

Funayoi de wa arimasen. -- 1 am not seasick,

Geri -- diarrhea

Tsukarete imasu. -- [ am tired/weary,

Tsukarete imasen. -- I am not tired/weary.

Nemui desu. -~ 1 am sleepy.

Nemuku arimasen., -- 1 am not. sleepy

Nemutai desu. -- I want to sleep.

‘ABUNAL! -- DANGER, LOOK QUT!

Shimpai shite imasu ka? -- Are you worried?
Shimpai shinai de kudusai. -- Please do not worry.

Daijobu desu. -- I am akay. There is no need to worry.
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MEALS

Itadakimasu. -- 1 begin to eat/drink [literally]. [Before beginning to
eat or drink in company]}. Bon appetite.

Itadakimasu., -- [‘'!1 have some (when offered food during meals).
Gochiso sama deshita. -- Thank you for the meal/drink.
Ohashi -- chopsticks

Hoomu -- fork

Osaji -- spoon

Naifu -- knife

Sara -- plate; ko sara -- small plate.

Chawan -- rice bowl

koppu -- glass

Tabemasu, -- 1 eat/will eat,

Tabemashoo. -- Let's eat.

Tabemashoo ka? -- Shall we eat?

Onaka ga sukimashita. -- 1 am hungry.

Gohan, meshi -- cooked rice {synonomous with “meal")
Cho shoku, asa han, burekufastu -- breakfast

Chu shoku, hiru han -- lunch

Yu shoku, yu han -- dinner

Tabetai desu. -- I woulid like to eat it/some.
Tabetaku nai desu. -- 1 do not want to eat it/some,
Hambun -- half full

Sukoshi -- a little bit

" Mo sukoshi --a little more

Motto sukunaku -- a little less

Juubun desu. -- that's enough

0 sugimasu., -- too much




@

Mo i1 desu! -- That's enough!

Mo kekko desu. -- No, thank you.

Mo takusan itadakimashita. -- 1 have had much to eat.

Mo takusan desu. Arigato gozaimasu, -- 1've had enough, thank you.

Onaka ga ippai desu. -~ 1'm full.
Tabe sugimashita. -- I ate too much,

Genshoku wo shite imasu. -- I'm on a diet.

Shokuji no ato, shigoto wo shimasu. -- After 1 am finished eating, I will

have to work.

wo nomitai desu. -- I would like to drink some .
wo tabetai desu. -- 1 would 1ike to eat some .
arimasu ka? -- Is there some fany .

Dishii desu. -- It is delicious.

pan -- bread Sakana -- fish

Gohan -- cooked rice Ika -- squid, cuttlefish
Kome -- uncooked rice Tako -- octopus

Tsubu -- a rice kernel Nori -- dried seaweed
Tamago -- egg(s)

Kyabetsu -- cabbage Konbu -- laver (seaweed)
Ninjin -- carrots Tofu -- soybean curd cake

Nanban -- beilpeppers Takenoko -- bamboo shoots

Tamanegi -- onions Shiitake -- dried mushrooms
Tomato -- tomato Ringo -- apple

Jaga imo -- potato Nashi -- pear

_Serori -- 1ce1efy . ~_Banana -- banana

Kyuri -- cﬁcﬁmber | Orénji;-mfkan - oraﬁge

Nikku -- meat
Gyu nikku -- beef
Buta nikku -- pork

Tori nikku -- fowl

Kare raisu -- curried rice
Karashi -- hot, yellow mustarc
Wasabi -- pungent, green must:
dcha -- green tea

Kocha -- black tea

Kohi -- coffee

~ Nomi mizu, mizu -- drinking w

P

Tsuma yoji -- toothpick
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Biiru -- beer Quisky -- whiskey Kampai -- cheers

Biiru ippai -- glass of beer Koori -- ice Yopparate imasu -- drunk (tipsy)

giiru ippon -- bottle of beer Koppu -- glass

to -- 10



ichi -- one

ni -- two

san -- three

yon, shi -- four

go -- five

roku -- six

shichi, nana -- seven
hachi -- eight

ku, kyu ~- nine

ju -- ten

Counters:
For animals --

to =
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ORDINAL NUMBERS

ju-ichi -- eleven
ju-ni -- twelve

ju-san -~ thirteen
ju-yon -~ fourteen

ju-go -- fifteen

ju-roku -- sixteen
ju-shichi -- seventeen
ju-hachi -- eighteen
ju-ku -- nineteen

ni ju -~ twenty

ni ju-ichi -- twenty one
ni ju-ni -- twenty two, etc,
san ju -- thirty

yon ju -- forty

go ju -- fifty

roku ju -- sixty

nana ju -- seventy

hachi ju -- eighty

kyu ju -- ninety

hyaku -- hundred

ni hyaku -- 200

san byaku -- 300
roppyaku -- 600

happyaku -- 800

sen -- 1,000

General counter =--

animal

jt to -- 1 animal

ni to -- 2

san to -- 3
yon to -- 4

go to -~ 5

etc.

hitotsu -- 1 ju jchi —- 1
futatsu -- 2 etc.

mitsu -- 3

yotsu -- 4

jtsutsu -- 5

mutsu -- 6

" nanatsuy -- 7

yatsu -- 8

kokonotsu -- 9

to -- 10
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e.g.
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Kyo wa iruka nan to gurai agarimasu ka? -- Approximately how many
porpoise will be transferred (to the mothership).

Saisho no iruka wa dai tai nanji goro agarimasu ka? -- Approximately when
will the first porpoise be transferred (aboard the mothership).

Gozenchu made iruka nan to gurai agarimasu ka? -- Approximately how many
porpoises will be transferred {to the mothership) in the morning.

Go go ni iruka man to gurai agarimasu ka? -- Approximately how many
porpoises will be transferred {to the mothership) in the afternoon,
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TIME
Ima nanji desu ka? -- What time it?
Itsu desu ka? -- When?
ima -- now
sugu -- immediately
mada -- not yet
soro soro -- if a few minutes
ato de -- later
kono mae -- the time before
kondo, konkai -- this time
tsugi ni -- next time
ichinichi ni ikkai -- once a day
Dono gurai kakarimasu ka? -- About how long will it take?
Ni jikan kakarimasu., -- It will take two hours,
San jikan kakarimasu. -- It will take three hours.
Ni jikan gurai kakarimasu. -- It will take about two hours.
Ni jikan mo kakarimasu. -- It will take at least two hours.

Bosen ni nanji goro tsukimasu ka? -- At what time will we rendezvous with
the mothership. :

Bosen kara nanji goro shuppatsu shimasu ka? -- At what time will the.;atcherboat
depart from the mothership?

jtsu dekimasu ka? -- When will it be ready?

Itsu okorimashita ka? -- When did it occur?.

Jikan ga arimasu ka? -- Do you have time?

Jikan ga arimasen. -- There is insufficient time. I do not have sufficient time.
osoi -- slow

ﬁayairi;'%a;t

kyo -- today

kino -- yesterday



‘
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kino no asa -- yesterday morning

kino no gogo -- yesterday afternoon

kino no yugata -~ yesterday, near sunset

kino no yoru -- yesterday evening

ototoi

.ashita

ashita
ashita
ashita
asatte
konshu
senshu

raishu

no

no

no

day before yesterday

tomorrow

asa -- tomorrow morning
gogo -- " afternoon
yoru -- " evening

day after tomorrow
this week
last week

next week

kotoshi -~ this year

sen nen -~ last year

rai nen -- next year

mai nichi -- every day

mai shu

-- every week

mai tsuki, mai getsu -- every month

mai nen -- every year

ichinichi -- one day muika -- six days (NOTE: add the suffix -kan
to indicate a period of

futsuka -- two days nanoka -- seven days time, e.g. muika-kan {six day
period, '

mikka -- three days yooka -- eight days

yokka--- four days.. .  kokonoka -- nine days

itsuka -- five days toka -- 10 days

nen -- year(s)} [Insert ordinal number].




Names of the Months:

getsu, gatsu -~ month
ichi gatsu -- January
ni gatsu -- February
san gatsu -- March
shi gatsu -- April

go gatsu -- May

roku gatsu -- June

Days Of The Week:

Nichiyobi -- Sunday
Getsuyobi ~- Monday
Kaiyobi -- Tuesday

Suiyobi -- Wednesday

Kyo wa nan yoobi desu ka? -- What day of the week is it?

-1 -

shichi gatsu -- July
hachi gatsu -- August
ku gatsu -- September

Jju gatsu -- October

ju ichi gatsu -- November

Ju ni gatsu -- December

Mokuyobi ~- Thursday
Kinyobi -- Friday

Doyobi -- Saturday

gatsu no hajime --
first third of the
month,

gatsu no chujun --
mid-third of the
month,

gatsu no geijun --
last third of the
month,

Do, Nichi -- Saturday and Sunday

Kyo wa nan nichi desu ka? -~ What date is it?

Kyc no hi nichi wa nan desu ka? -- What is today's date and day of the week?

Time Clock:

ippun -- one minute
nifun -- two minutes
sanpun -- three minutes
yonpun -- four minutes
gofun -- five minutes
roppun -- six minutes
qanafun -- seven minutes
happun -- eight miguie;
kyufun -- nine minutes

Jippun -- ten minutes

Jju ippun -~ 1) minutes
ni jippun ~- 20 minutes
san jippun -- 30 minutes
yon jippuﬁ -- 40 minutes-
go jippun -- 50 minutes’
ichiji kan

-- one hour

(NOTE: e.q. ni - sanpun
go - roppun

L ||

byo -- second
fun, pun—L- minute

ji -- hour
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reiji, mayonéka, midonighto -- midnight
ichiji -- 1:00 a.m.
niji -- 2:00 a.m,

nijuji -- 20 o'clock = 8:00 p.m.
(on 24-hr clock)

ji han -- 30 minutes past the hour
ji jugofun -- 15 minutes past the hour
ji Jjugofun mae -~ 15 minutes before the hour

Goji goro ni tabemasu. -- We will eat around five o'clock,
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WEATHER
kisho -- weather
Tenki wa do desu ka? -- How is the weather?
Yoi tenki desu. -- The weather is good/fair.
Warui tenki desu. -- The weather is bad.
Otenki wa yoku natia_yoo desu. -- It looks as if tﬁe weather has turned fair.

Otenki wa yoku nasaso desu. -- It looks as if the weather is poor.

ame -- rain kumori -- ¢loudy
kiri -- fog toki doki hare -- intermittent clearing
gasu-ame -- mist gasuke -- hazy

kosame, kirisame -- drizzle

hare -- clear

Ame ga futte imasu, -- It is raining.

Ame ga furiso desu. -- It looks as if it will rain,
kaze -- wind

kaze no hoko -- wind direction
kita yori no kaze -- wind from the north
minami yori no kaze -- wind from the south
higashi yori no kaze -- wind from the east
nishi yori no kaze -- wind from the west

hokkusei yori no kaze -- wind from the northwest
hokkuto yori no kaze -- wind from the northeast
nansei yori no kaze -- wind from the southwest
nanto yori no kaze -- wind from the southeast

e.g. nansei yori no kaze, mata wa hokkusei yori no kaze, kumori, toki doki

hare = southwest wind changing to northwest wind, cloudy, intermittent
clearing.

bofuke -- very strong winds bofuke chui iiho = strong wind warning

shike <= storm ~ ~ . ' s$hikete kimasu -- & storm is brewing. .
nagi -- sea conditions nagi ga ii -- the sea conditions are calm/good
nagi ga warui -- sea conditions are rough
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samui -- cold

tsumetai -- cold to the touch, e.g. tsumetai mizu -- chilled water
nukui -- warm to the touch

atsui -- hot to the touch

attakai -- warm (in reference to kion, air temperature)
teikyast -- high pressure zone

fokyast -- low pressure zone

taifu -- typhoon

mirribary -- miilibars of mercury, barometer reading
shikai -- field (range} of vision

mitoshi -- visibility
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SHIPBOARD AND SEA TERMS

sendan-cho -- fleet commander

gyoro-cho -- fishing master (catcherboat)
sendo -- fishing master {catcherboat)

sen-cho -- captain

cho Sa -- chief officer

secondo offisa -~ second officer

kikan-cho -- chief engineer

kyoku-cho -- chief radio operator

bosun -- chief boatswain's mate

isha -- {ship's) doctor

tsuyaku -- interpretor

Suisan cho kanto kan -- Japan Fisheries Agency inspector
noru kumin -- vessel's ordinary seamen

gyoro bu -- fishing section

seizo bﬁ -- processing section

sanma gata -- saury fishing configuration
tororu gata -- stern trawl configuration

nawa gata -- longline configuration

doko sen -- éatcherboat

senko sen -- scoutboat

bosen -~ mothership

kanshi sen -- fishery inspection vessel
-.Kawasaki boato -- Kawasaki boat, i.e. utility boat
hfdari,'po -- port . | R
migi, stabo -- starboard

mae -- bow
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stan, tomo -~ stern

buridji -- bridge

uppa -- flying/upper bridge

kikai -- machinery

reida -- radar

onpa -- sonar waves

denpa -- radio waves

shuhatsu -- frequency

rajio bouy -- radio bouy

reida bouy -- radar bouy

aba sen -- corkline

do sen -- leadline

tan -~ 50 m of webbing complete with corkline and leadline
nagashi ami -- drift net (gill net)

ami no me -- mesh size of webbing

suion -- water temperature

suion ki -- water temperature recording device
kaze hoko -~ wind direction

fuko ki -~ anemometer (direct reading)

kion -- air temperature

shinko hoko --'ship's heading in degrees true
NNSS -- satellite navigation equipment

fchi -- position

genz&i jchi == preseﬁt posftiﬁﬁ‘

;aido -- position latitude

keido -- position longitude

do -- degrees fun, pun -- minutes byo -- seconds
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e.g. yonju kyu do goju yon pun nosu, hyaku nana ju san do, san ju ni fun easto =
49° 54' N x 173° 32 E

tomo -- gillnet set

yomo ~- gillnet haul

Tomo ichi made kyori to jikan wa donno gurai arimasu ka? -- What is the
approximate distance and time to the set position?

Ato, tomo ichi made kyori to jJikan wa donno gurai arimasu ka? -- What is
the approximate distance and time remaining until we reach the set
position,

Tomo ichi wo oshiete kudusai. -- Please give me the set position.

NNSS no tsukai kata wo oshiete kudasai. -- Please teach me how to read the
satellite navigation equipment readout.

Ashita no asa (asu no, myocho no) yomo wa nanji ni hajimarimasu ka? --
At what time tomorrow morning is the net haul scheduled to begin?

tochaku jikan -- rendezvous time
shuppatsu jikan -- departure time
yokozuke -~ two vessels will come alongside
kaizu -- chart
kairyu -- current
nikkei hyo -- daily catch (of marine mammals)
gyoba -- fishing area
uneri -- swell
uneri no hoko to takasa -- direction and height of the swell
mizu age ~-- offloading of catch
hyo haku -- drift hye haku chu -- drifting

para anka -- sea anchor

hokkyu -- refuel
shokuryo -- food supplies
kaisui -~ sea water

ma mizu ~- fresh water




R

- 18 -
BIOLOGICAL TERMINOLOGY

honyu doobutsu -- marine mammals

Fluked Marine Mammals:

ishi iruka -- Dall's porpoise .-

rikuzen iruka -- True's porpoise

nezumi iruka ;- harbor porpoise

kama iruka -- Pacific white sided dolphin -
kita semi jruka -- northern right whale dolphin
shachi -- killer whale

koiwashi kujira, minku -- minke whale

nagasu kujira -- fin whale

shiro nagasu kujira -- blue whale

zato kujira -- humpback whale

koku kujira -- grey whale

semi kujira -- northern right whale

hokkyoku kujira -- bowhead whale

makko kujira -- sperm whale

Flippered Marine Mammals:

ottose -- northern fur seal -
todo -- northern (Steller‘s) sea lion
azarashii -- harbor seal -

rakko -- sea otter

Fish:

gin shake ~-- silver salmon
§uke ;haé;.;- Eh;nook Qalmon' |
bene shake -- sockeye salmon
shiro shake -- chum saimon

masu -- pink saimon
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Dwasu o WTwasi _ ey
. (krg?f?amas@-- steelhead -Tedsu aq,ja.s {ve

sukeiﬁdﬁfbpgﬁﬁﬁ;k

hokke -- atka mackerel

mizu uo -- dagger tooth

moka same -- salmon shark

sami samé -~ Pacific sleeper shark

Seabirds = umidari {The following order corresponds to the poster displayed
on most catcherboats.).

A. hashiboso mizunagidori -« short-tailed shearwater
B. hai-iro mizunagidori ~- sooty shearwater

C. furuma kamome -~ northern fulmar

D. hai-iro umi tsubame -- fork tailed storm petrel
E. hashibuto umi garasu -- thick-billed murre

. F. umi garasu -- common murre

6. tsunomedori -- horned puffin

H. etopirika -- tufted puffin

I. etorofu umi suzume -- crested auklet

J. ko umi suzume -- least auklet

K. umi suzume -- ancient murrelet

L. umi omu -- parakeet auklet

M. wuto -- rhinoceros auklet

Miscellaneous:

tori -- bird

ko tori -- small bird
“tka =-squid

. kurage -- jellyfish
kairopa -- byll kelp

kaiso -- seaweed (general term)
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Anatomical and Related Terms for the Dissections:

taicho -- total length
seibetsu -- sex

05SU -- male

mesu -- female

taiji -- fetus

atama -- head
teeth -- ha
me -- eye

brohoru -- blowhole koﬂfﬁks
mimi -- ear

sebire -- dorsal fin
oba -- flukes

oppai -- mammary glands
ennankotsu - epiglottis
hai -- Tungs

kanzo -- Yiver

shinzo -- heart

kidney -- jinzo
pancreas -- suizo

ii bukuro -- stomach
okakumaku -- diaphragm
gall bladder -- tan
lymph -- rimpa {eki)
hone < bone

nankotsu -- carfilage
sebone -~ axial skeleton

ranso -- ovary
shibr - - bludber
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kiseichu -- parasite(s)

shikyu -- uterus

kogan -- testis

Usefu) phrases:

Taicho wo hakkate kudasai. -- Please measure the total length (of the animal).
Taicho wa donno gurai arimasu ka? -- What is the total length (of the animal),
Ossu desu ka? Mesu desu ka? -- Is it a male or a femaie?

Nanbansen ga hokkaku shimashita ka? -- What is the number of the catcherboat
recording the take?

Kono iruka hokkaku shita dokosen no bango to namae wo oshiete kudasai. -- Please
teach me the number and the name of the catcherboat which took this porpoise,

Raberu wo kaite kudusai. -- Please prepare the specimen tag (label),

sampuru, mihon -- (biological) specimen, sample

no sampuru wo totte kudasai. -- Please collect the sample
e.g. shinzo no sampuru wo totte kudasai. -- Please collect the heart tissue
specimen.
no sampuru wo torimashita ka? -« Did you collect the specimen?

e.g. kanzo no sampuru wo torimahsita ka? -- Did you take the liver specimen?

Miscellaneous Helpful Words/Phrases:

toiretto peipa -- toilet tissue
toire, benjo -- toilet

ofuro (furo) -- bath tub

furoba -- bathroom

senmenjo -- wash basin

oyu -~ hot water

miZu -~-cold water: -

sekken -- bath soap

shampoo -- shampoo

toweru -- towel
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surippa, sandaru -- slippers
senzai -- wash soap
sentaki -- washer
dasui -- spin damp dryer
~ sentaku -- laundry
sentaku kakeru to ko -- place to hang up clothes to dry
Jisho -- dictionary
ei-wa jiten -- English to Japanese dictionary
wa-ei jiten ---Japanese to English dictionary
keisanki -- calculator
noto -- notebook
toke -- clock
shimbun -- newspaper
zasshi -- magazine
haizara -- ash tray
denki -- electricity
denryu -- electric current
kiyomi -- interest !
gurai -- about
daitai -- about, in general, almost
onaji -- same
chigau -~ different
Kaki chigai de wa arimasen ka? -- Isn't this recorded erroneously?
dokushin, ¢honga -- bachelor
kekkon -- marriage
koibito -- girlfriend

kazoku -- family
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chichi -- (my) father otosan -- (your) father

haha -- {my) mother okasan ~- (your) mother

kyodai -- brothers and sisters

imoto -- younger sister ane -- older sister

ototo -- younger brother ani «- older brother

itoko -~ cousins otoko -~ male onna -- woman

ojisan ~- grandfather kodomo -- children akambo, akachan -- baby

obasan -- grandmother

san wa nan nin kyodai imasu ka? -- Mr. » how many brothers
and sisters do you have?

Ippai desu. -- it is full.

Kara desu. -- it is empty.

Mo arimasen -- there is no more,

Do shite? -- Why?

Do shite desho. -- Hhat_do you think?

ooki -- large chisai, komai -- small
Matte imasu. -- I will wait,

Machimasho. -- Let's wait together.

Matte ite kudasdi. -- Please wait.

Chotto matte ite kudasai. -- Please wait for a moment.
Omachido sama deshita. -- I apologize for keeping you waiting (polite form).
Omatase shimashita, -- I apologize for keeping you waiting (less polite form),

Ima no uchi ni shite shimaimashoo. -- Let's finish it now.

Gogo " “ " . - ! " this afternoon.
fs o o e W T this morning.
Ashita " " " . - " " tomorrow,

Moo dekimashita. -- It is done already.




“
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Moo kansei shimashita. -- It is completed already.
Shigoto wo owarimashita, -~ The work is finished.

Sore wo hayaku yaritai desu. -- ] want to do that quickly,

Oshiete kudasai, -- Please teach me.

w0 kudasai. -- Please give me a/some .
Sore wo kudasai. -- Please give me that.
Mitai desu. -- I would like to see it,
wo mini ikitai desu. -- I want to go and see the ' .

Sore/kore wa Nihongo/Eigo de nanto iimasu ka? -- How do say that/this in Japanese/
English?

Kono yoo ni shite kudasai. -- Please do it this way.

Ima made wa so0 shite kimashita ga, kore kara wa koo shite ikimashoo. -- We have
been doing it this way, but from now on, let's do it this way.

Kangae naoshimashita. -- 1 have reconsidered.

Kamaimasen. -- it doesn't make any difference.

Shikata ga arimasen. -- It can't be helped,

Sore wa ii kangae desu, -- That is a good idea.

Do omoimasu ka? -- What do you think?
Watakushi/watashi mo so omoimasu. -- I agree with you.
Joozu ni narimashita. -- He has beFome skilled.

Yoku shimashita. -- You did it well.

Shigoto ga takusan arimasu. -- There is a lot of work to do.

Ato ga raku desu. -- The remainder is easy.
Jibun de yarimasu, -- I will do it myself,
-Mochimasu., -- T have it or I'11 carry it.

kekko desu. -- That's okay. That's excellent.
Daijobu desu. -- no problem. No need to worry.

Ryokai shimashita. -- I understand,
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Wakarimashita -- I understand.

lkutsu arimasu ka? -- How many are there?

Doko ni arimasu ka? -- Where are they?

Migi desu. ~- It's on the right.

Hidari desu. -- It's on the left,

Massugu desu, -- It's‘straight ahead.

Toi desu ka? Chikai desu ka? -- Is it far or close by?

Teineit ni -- conscientiocusly, carefully




Appendix A

Dall's porpoise I SH1 IRUKA
northern fur seal OTTOSElL
flying squid AKAIKA

boreal clubhook squid TSUMEIKA
eight-armed squid TAKOIKA
pomfret SHIMAGATSUO
albacore TONBO,BINCHO,BINNAGA
yellowtail BURI , HAMACHI
skipjack KATSUO

blugjshark YOSHIKIRIZAME

Appendix C
Pacific white-sided dolphin KAMA IRUKA

northern right whale dolphin SEMIIRUKA
common dolphin MAIRUKA

striped dolphin SUJTIIRUKA
short tailed albatross (Domedea albatrus)?
black-footed albatross (Dlemedeanigripes)?
Laysan albatross KAOHODORI
sooty shearwater HAIIRD MIZUNAGIDORI
short tailed shearwater HASHIBOSO MIZUNAGIDORI
(pde)Elesh- footed shearwater (Ruffinus carnelpes) 7

Buller's shearwater (Pufiusbulleri? (Wew Zealand) 7
tufted puffin ETOPIRIKA
horned puffin TSUNOMEDORI
Leach's storm-petrel(gcemiﬂmk"w‘\gs)?
northern fulmar (Fdwmess glactalis) FURUMA KAMOME
marine turtles KAME
salmonids ($AKE,MASU)

chinook MASUNOSUKE

coho GINZAKE (GINMASU)

chum SHIRDZAKE (SAKE)

pink KARAFUTD MASU

sockeye BENIZAKE,BENIMASU
steelhead SUCHITRUHEDDOs &GINSUKE
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